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THE  UNITED  STATES  NAVY 


GUARDIAN  OF  OUR  COUNTRY 

The  United  States  Navy  is  responsible  for  maintaining  control  of  the  sea 
and  is  a  ready  force  on  watch  at  home  and  overseas,  capable  of  strong 
ti,i\on  to  preserve  the  peace  or  of  instant  offensive  action  to  win  in  war. 

It  is  upon  the  maintenance  of  this  control  that  our  country's  glorious 
future  depends;  the  United  States  Navy  exists  to  make  it  so. 

WE  SERVE  WITH  HONOR 

Tradition,  valor,  and  victory  are  the  Navy's  heritage  from  the  past.  To 
these  may  be  added  dedication,  discipline,  and  vigilance  as  the  watchwords 
of  the  present  and  the  future. 

At  home  or  on  distant  stations  we  serve  with  pride,<:onf  ident  in  the  respect 
of  our  country,  our  shipmates,  and  our  families. 

Our  responsibilities  sober  us;  our  adversities  strengthen  us. 

Service  to  God  and  Country  is  our  special  privilege.  We  serve  with  honor. 

THE  FUTURE  OF  THE  NAVY 

The  Navy  will  always  employ  new  weapons,  new  techniques,  and 
greater  power  to  protect  and  defend  the  United  States  on  the  sea,  under 
the  sea»  and  in  the  air. 

Now  and  in  the  future,  control  of  the  sea  gives  the  United  States  her 
greatest  advantage  for  the  maintenance  of  peace  and  for  victory  in  war. 

Mobility,  surprise,  dispersal,  and  offensive  power  are  the  keynotes  of 
the  new  Navy.  The  roots  of  the  Navy  lie  in  a  strong  belief  in  the 
future,  in  continued  dedication  to  our  tasks,  and  in  reflection  on  our 
heritage  from  the  past. 

Never  have  our  opportunities  and  our  responsibilities  been  greater. 
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CHAPTER  1 


THE  NAVY  LITHOGRAPHER 


Printing  is  one  of  the  world^s  laigest  in- 
dustries. It  directly  affecis  the  lives  of  every  one 
of  us.  It  is  so  integrated  with  our  everyday 
educational,  industrial,  professional,  religious, 
and  domestic  needs,  that  it  is  almost  impossible 
to  imagine  ourseh^es  without  it. 

Yet,  only  a  few  hundred  years  ago  there  was 
no  printing.  All  books  were  hand-lettered  by 
men  called  scribes;  and  it  often  took  years  to 
complete  a  single  volume.  Sometimes  one  of  the 
scribes  would  sit  in  the  center  of  a  room  and 
read  aloud  from  the  master  copy  of  a  book,  such 
as  the  Bible,  while  the  others  sat  around  him  and 
copied  word  for  word  as  he  read.  By  this  means 
they  could  produce  as  many  as  10  or  20  copies 
of  a  book  in  a  yean  This  was  mass  production 
about  1423  A.D.  (See  fig.  l-L) 
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Figure  1-1.-The  scribe  at  work. 


But  since  the  production  of  hand-letteied 
manuscripts  was  distinctly  limited,  men  began 
looking  for  quicker  methods  of  reproducing  the 
needed  books.  At  first  they  tried  carving  the 
lettering  for  an  entire  page  on  a  block  of  wood. 
The  block  was  then  inked  and  proofs  were 
pulled  from  it.  This  greatly  increased  the 
number  of  copies  that  could  be  reproduced,  but 
it  also  had  many  disadvantages.  Long  tedious 
hours  went  into  the  cutting  of  the  blocks,  and 
once  the  required  number  of  copies  had  been 
printed,  the  blocks  were  of  no  further  use. 

Finally  in  1453,  John  Gutenberg  invented  a 
mold  for  casting  separate  metal  letters  called 
type.  These  raised  letters  cotUd  be  combined  or 
"set"  to  form  words  and  lines.  When  enough 
Hnes  had  been  set  to  fill  a  page,  they  were  put  in 
a  press,  inked,  and  printed  or  impressed  on 
paper.  After  the  required  number  of  impressions 
had  been  made,  the  letters  were  separated  and 
used  again  in  new  combinations  for  setting  the 
next  page.  Gutenberg's  modest  invention 
mariced  the  beginning  of  printing  as  we  know  it 
today. 

Printing  has  come  a  long  way  since  the 
fifteenth  century.  Down  through  the  years,  it 
has  grown  in  stature  and  importance  until  it  has 
become  a  great,  modem  industry.  But  modem 
production  requires  a  speed  and  accuracy  un- 
known to  the  early  printers.  And  in  their  efforts 
to  meet  these  demands,  men  have  developed  a 
number  of  different  methods  of  reproduction. 
So,  today,  all  printing  is  not  done  the  same  way. 


KINDS  OF  PRINTING 

Gutenberg*s  process,  known  as  Letterpress  or 
Relief  Printing,  is  still  the  medium  most  com- 
monly used;  and  when  one  speaks  of  printing,  he 
generally  refers  to  it  But  looking  directly  over 
its  shoulder  is  a  newer  process-one  in  which  the 
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printing  is  done  from  a  flat,  metal  plate  through 
the  use  of  chemicals.  This  process  is  called  offset 
lithography.  There  is  still  another  process, 
Igiown  as  intaglio  printing,  which  utilizes  an 
image  tiiat  is  engraved  or  etched  below  the 
surface  of  the  metal  plate.  Figure  1-2  shows  the 
principle  involved  in  each  of  these  printing 
processes. 

Letterpress  Printing 

Letterpress  printing  is  "done  entirely  from 
raised  surfaces,  such  as  type  and  cuts.  As  you 
have  just  seen,  type  consists  of  raised  letters  cut 
on  blocks  of  wood  or  cast  on  metal  shafts.  These 
letters  are  set  or  grouped  together  to  form  words 
and  lines.  The  raised  surfaces  of  the  letters  are 
then  inked  and  pressed  against  a  sheet  of  paper 
to  make  a  print  or  impression.  (See  fig.  1-2.) 


Most  newspapers  and  magazines  are  printed  by 
the  letterpress  process. 

Intaglio  Printing 

The  intaglio  printing  process  is  exactly  the 
opposite  of  letterpress  printing.  In  this  process, 
the  letters  or  designs  to  be  printed  are  etched 
below  the  surface  of  a  metal  plate.  Wlien  the 
plate  is  inked,  the  etched  areas  form  tiny 
resenroirs  of  ink.  The  surface  of  the  plate  is  then 
wiped  clean  so  that  when  paper  is  forced  against 
it,  only  the  ink-fllled  areas  reproduce.  (See  fig. 
1-2.) 

Engraved  stationery,  paper  money,  and 
postage  stamps  are  reproduced  by  the  intaglio 
process.  Rotogravure  is  also  a  form  of  intaglio 
printing.  The  magazine  section  of  many  of  our 
Sunday  newspapers  and  parts  of  msdl  order 
catalogs  are  printed  by  the  gravure  process. 


Uttortimt  pHnHng  cMsltft     prtttinf  iNi^r  •fvtfitt  •  l9k94  ttttar.  SIam 

•Illy      fwittd  tm9m€m  ^  Hm  Itftor  tck«t  ink,  Hi«  l«w  mf^mt  4^  ii«t  uriiit. 


m  fim  iMvlMf  tlclnJ  9^  mr—t  MM  wMi  ink.  Ahfc^ytk  tU  uMf 
^  Hw  pM«  Ms      dttfiiif  inkliif  nip^mtinAt,  if  it  wif^d  d^mm  Mf  mmth 
lmpt—9l%m  —  Hint  nnly  tk«  •fdM^m  mnmt  print. 


Plnnof  rojiliic  printing  contittt  ol  prvttlni  p«p«r  ofcinft  o  Hat  Ittttr  (on«  which 
It  ntithtr  roittd  nor  ttch^d  btlow  tht  twrfoct  tf  tH«  pl«t«).  Only  tht  Ittttr 
Inkt  wp«  btcowM  tht  nonprinting  ortot  of  tht  pt«H«  or*  chtmlcolly  troottil 
to  rtpti  tht  Ink. 


i 


Figure  l-Z-Comparison  of  the  three  mmn  printing  processes. 
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Lithographic  Printing 

Lithography  is  another  important  printing 
process.  It  is  also  known  by  such  names  as 
pl9nography  and  photooffset  This  type  of 
printing  is  different  from  either  letterpress  or 
intaglio  printing^  yet  the  results  produced  are 
siml  r.  In  lithographic  printing,  the  design  is 
ciiher  drawn  by  hand  or  reproduced  photo- 
graphically on  a  flat,  metal  plate. 

As  you  can  see  in  figure  1*2,  the  design  is 
neither  raised  nor  sunken.  It  is  the  same  height 
as  the  blank,  nonprinting  areas  around  it  This 
perhaps  leads  you  to  wonder  why  the  nonprint* 
ing  aie&>s  don*t  ink  up  along  with  the  image 
when  the  platt  is  put  on  the  press.  They 
undoubtedly  would,  if  they  were  nut  chemically 
treated  to  repel  the  ink.  As  a  result,  only  the 
image  takes  ^e  ink,  and  the  nonprinting  areas 
remain  clean,  showing  up  on  the  paper  as  white 
space. 


Other  Reproduction  Processes 

In  addition  to  the  three  main  types  of 
printing  just  discussed,  there  are  other  reproduc- 
tion processes,  such  as  mimeograptiing,  gelatin 
duplicating,  silk  screening,  and  so  on.  These 
processes  are  not  considered  to  be  printing  in 
the  strictest  sense,  however,  so  they  will  not  be 
discussed  in  this  book.  This  book  covers  only 
lithographic  and  letterpress  printing  because 
they  are  the  ones  you  will  need  to  master. 

Offset  lithography  is  the  fair-haired  boy  in  the 
printing  worid  today.  Thanks  to  modem  im* 
provements  during  the  past  30  years,  it  has 
become  one  of  the  fastest  and  most  economical 
means  of  reproduction.  And  it  is  still  growing  in 
both  size  and  scope.  So  youVe  made  a  good 
choice  in  deciding  to  become  a  lithographer. 
You  will  find  the  field  growing  in  h.iportance  in 
the  Navy  too-just  as  it  is  in  civilian  life. 


WHAT  IS  OFFSET  LITHOGRAPHY? 

Offset  lithography  is  a  practical  outgrowth  of 
oId*fashioned  stone  lithography.  Stone  lithogra- 
phy, of  course,  is  not  new.  It  was  discovered  in 
Europe  in  1796  by  a  man  name6  Alois  Sene- 


felder.  He  found,  quite  by  accident,  that  if  he 
wrote  with  grease  pencil  on  a  certain  type  of 
stone  and  then  wet  the  stone  with  water,  that  he 
could  apply  ink  to  the  grease  image  without 
inking  up  the  rest  of  the  stone.  He  could  then 
make  as  many  prints  as  he  desired  by  simply 
wetting  and  re-inking  the  stone  before  each 
impression.  He  called  the  process  lithography 
which  means  *'stone  writing.** 

Basic  Principle  of  Lithography 

Lithography  is  based  on  the  simple  principle 
that  oil  will  not  mix  with  water.  An  example 
will  help  to  make  this  clear. 

Suppose  that  you  added  some  red  dye  to  a 
pan  of  water.  What  would  happen?  The  water 
would  turn  red.  But  if  you  poured  some  thin  oil 
paint  into  the  plan,  the  water  would  not  be 
affected-because  oil  and  water  wU!  not  mix. 

Since  the  two  will  not  mbc,  the  color  would 
float  on  the  surface  of  the  water  in  a  kind  of 
greasy  design.  If  a  sheet  of  paper  were  placed  on 
the  water,  it  would  absorb  the  color,  and  the 
design  would  thus  be  transferred  to  the  paper. 

This  system  is  used  in  binderies  for 
"marbling**  the  edges  of  books.  The  bookbinder 
pours  oil  paints  into  a  container  of  water  and 
stirs  them  to  produce  various  designs.  Then  he 
clamps  the  book  tightly  so  that  the  colors  wHi 
not  seep  between  the  pages  and  touches  the 
edges  of  the  book  to  the  colois  on  the  water. 
The  paper  absorbs  the  colors,  and  a  beautiful 
marbled  design  is  produced. 

The  marbling  process  is  similar  in  principle  to 
lithographic  printing.  However,  because  the 
water  is  fluid,  the  image  is  unstable,  and  it  is 
ttierefore  impossible  to  produce  a  series  of  prints 
that  are  exactly  alike  in  design.  Since  a  stable 
image  is  required  for  producing  like  designs,  the 
image  must  be  fixed  or  anchored  to  a  solid 
material,  such  as  the  lithographic  stone  or  plate. 


Stone  Age  of  Lithography 

For  many  years  after  Senefelder*s  discovery, 
the  stone  was  used  exclusively  as  the  master 
plate  in  making  lithographic  prints.  However, 
with  the  introduction  of  zinc  and  aluminum 
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plates,  the  popularity  of  the  stone  waned  fast, 
-  and  today,  it  is  rarely  used. 

The  original  lithographic  stones  were  a  lime- 
stone possessing  certain  qualities  that  were 
especially  suitable  for  lithographic  printing. 
.They,  absort>ed  grease  readily  and  were  porous 
enough  to  hold  moisture;  yet  they  provided  a 
smooth  working  surface.  These  stones  came  in 
sizes  up  to  44  x  62  inches  and  were  often  from  3 
to  S  inches  thick*  Stones  like  these  frequently 
weighed  more  than  half  a  ton. 

All  printing  matter  was  drawn  on  these  stones 
by  hand.  The  designs  were  drawn  in  reverse  so 
that  tire  prints  would  read  forward.  To  under- 
stand this  better,  take  a  look  at  the  experiment 
shown  in  figure  1-3. 

Here's  how  it  worics:  print  a  woi4  backwards 
on  a  sheet  of  paper  with  a  soft  pencil.  Then  lay 
another  sheet  of  paper  over  it  and  rub  the  back 
of  the  second  sheet  with  your  pencil  as  shown  in 
figure  1-3.  You  will  find  that  the  word  will 
transfer  to  the  second  sheet-reading  forward. 
The  more  complex  lithographic  designs  were 
reversed  in  this  same  manner 
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Figure  1-3.-Th6  principle  invotved  in  reversing  designs 
for  lithographic  printing. 


Flatbed  Presses 

Lithographic  printing,  as  you  have  just  seen, 
requires  moistening  the  stone  and  n.-inking  it 
before  each  impression.  These  operations  were 
done  by  hand  on  the  first  cmde  lithographic 
presses.  Figure  M  shows  one  of  these  presses, 
which  were  known  as  "flatbed"  presses  because 
the  lithographic  stone  rested  on  a  flat  bed.  Two 
printers  had  to  work  hard  to  turn  out  1,000 
impressions  a  day  on  such  a  press. 
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Figure  1*4.— An  early  flatbed  lithographic 
press. 


Cylinder  Presses 

Later  lithographic  presses  were  equipped  with 
automatic  damp<?ning  and  inking  rollers,  as  well 
as  a  cylinder  for  carrying  the  paper.  The  stone 
was  placed  on  the  flat  bed  which  shuttled  back 
and  forth  alternately  under  the  dampening  and 
inking  rollers  and  the  impression  cylinder  whic^ 
carried  the  paper.  The  cylmder  revolved  at  the 
same  rate  of  speed  as  the  bed  and  pressed  the 
paper  against  the  stone  to  make  the  impression. 
These  automatic  cylinder  presses  uppe-*  produc- 
tion to  5,000  impressions  a  day.  They  were  the 
forerunners  of  the  modem,  highspeed  offset 
presses  in  use  today. 
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Rotary  Presses 

Lithography  quickly  became  a  favorite  means 
of  producing  artwork,  pictures,  maps,  and 
posters  in  full  colors.  But  regular  black-and- 
white  lithographic  processes  were  too  slow  and 
expensive  to  offer  any  real  competition  to  the 
already  established  letterpress  process.  Com- 
mercially, lithography  was  viewed  with  interest, 
but  little  enthusiasm. 

However,  lithography  gained  ground  with  the 
coming  of  zinc  and  aluminum  plates.  When 
property  treated,  these  plates  could  absorb 
grease  and  water  just  as  well  as  the  lithographic 
stone.  And  unlike  the  stone,  they  were  light  and 
jdiable,  and  could  easily  be  fastened  around  a 
cylinder. 

Experiments  with  them  led  to  the  develop- 
ment of  the  rotary  press.  This  press  consisted  of 
two  cylinders  which  rotated  in  the  same  direc- 
tion. The  plate  was  carried  on  one  and  the  paper 
<»i  the  other.  They  were  synchronized  to  meet 
at  the  same  rate  of  speed  and  thus  produce  an 
even  impression.  This  new  type  of  press  raised 
production  to  approximately  1,000  impressions 
per  hour. 

Enter  Photography 

Soon  after  the  development  of  photography 
in  1839,  lithographers  began  using  it  to  produce 
images  on  their  stones.  By  1860,  zinc  plates 
were  bemg  successfully  reproduced  with  the  aid 
of  a  camera.  This  working  partnership  between 
photography  and  lithography  came  to  be  known 
as  photolith  or  photolithography. 

However,  in  spite  of  its  early  advances, 
photography  was  not  generally  used  for 
producing  lithographic  plates  until  the  turn  of 
the  century.  It  has  developed  quickly  in  recent 
years,  of  course,  and  is  now  used  extensively 
both  in  the  Navy  and  outside.  (See  fig.  1-5.) 


OFFSET  PRESSES  AND  OFFSET 
LITHOGRAPHY 

It  is  important  to  remember  that  all  the 
printing  thus  far  discussed  has  been  direct 
printing.  That  is,  the  impressions  are  made  on 
the  paper  directly  from  the  stone  or  plate.  Tin 
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Figure  l-S.-Photofithographic  process  of 
platemaking. 

decorators  had  been  using  an  indirect  (offset) 
printing  process  for  many  years,  but  no  serious 
consideration  had  been  given  to  applying  this 
method  to  printing  on  paper  until  1906  when 
Ira  Rubel,  a  lithographer  at  Nutley,  N.J., 
conceived  the  idea  for  an  offset  press  designed 
specifically  for  ihis  purpose. 

Here  again,  as  with  Senefelder  and  the  lime- 
stone, fate  stepped  in  to  lend  a  hand.  It  all 
started  one  afternoon  while  Rubel  was  watching 
paper  being  fed  into  a  cylinder  press.  The 
pressman  missed  feeding  a  sheet,  and  the  plate 
made  its  impression  on  the  cylinder  packing. 
Naturally,  the  next  sheet  fed  through  printed  on 
both  sides.  (The  plate  pressed  the  paper  against 
the  cylinder  packing,  and  the  fresh  ink  left  there 
by  the  previous  impression  was  offset  onto  the 
back  of  the  sheet.) 

This  gave  Rubel  an  idea,  and  shortly  there- 
after, he  came  up  with  a  new  type  of  press 
which  offset  the  image  onto  the  paper  instead  of 
printing  it  on  directly,  as  before. 

Rubers  p-ess  had  an  extra  cylinder  which  was 
covered  with  a  rubber  blanket.  The  image  from 
the  plate  was  printed  first  on  this  blanket  and 
was  then  transferred  from  the  blanket  to  the 
paper  stock.  This  press  brought  a  new  versatility 
to  lithographic  printing.  Since  the  stock  did  not 
contact  the  plate  directly,  less  water  was  trans- 
ferred to  the  paper  and  this  made  it  possible  to 
print  cn  a  greater  variety  of  stocks  and  to  use 
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less  fountain  solution  in  the  press.  The  resiliency 
of  the  rubber  blanket  also  enabled  lithographers 
to  print  on  stocks  having  a  rough  or  coarse 
surface,  and  it  reduced  wear  on  the  plate  and 
lengthened  the  life  of  tHe  printing  image. 

Figure  1-6  shows  the  principle  of  the  offset 
press.  It  is  important  that  you  understand  it, 
because  you  will  be  working  almost  exclusively 
with  this  type  of  press. 

The  printing  unit  consists  of  an  ink  fountain 
and  rollers,  a  water  fountain  and  rollers,  and 
three  large  metal  cylinders.  The  plate  is  attached 
to  the  top  cylinder,  as  you  can  see  in  the 
iOustration.  Ihe  mbber  blanket  is  attached  to 
the  center  cylinder,  and  the  bottom  cylinder 
carries  the  paper  through  the  press,  forcing  it 
against  the  rubber  blanket  to  make  the  printed 
impression. 

When  the  press  is  in  operation  ,  the  cylinders 
revolve,  and  the  plate  is  carried  first  under  the 
dampening  rollers,  and  then  under  the  inking 
rollers,  and  finally  against  the  mbber  blanket 
The  dampening  rollers  thus  keep  the  nonprinting 
areas  of  the  plate  wet  so  that  they  will  not  take 
ink  when  the  plate  passes  under  die  ink  rollers* 
As  a  result  only  the  image  is  inked*  After  the 
irfate  passes  under  the  ink  rollers,  it  contacts  the 
blanket  cylinder,  transferring  the  inked  image  to 
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Figure  1-6.-Slmple  diagram  of  the  printing  unit 
of  an  offset  press. 


the  blanket  The  blanket,  in  turn,  offsets  or 
prints  the  wet  image  on  the  paper  which  is 
forced  against  it  by  the  impression  cylinder. 

You  will  recall  from  the  experiment  described 
in  figure  1-3  that  in  direct  lithographic  printing, 
the  image  was  drawn  on  the  plate  in  reverse  so 
that  it  would  read  "forward**  when  tl job  was 
printe '  on  the  paper.  Offset  printing  works  just 
the  opposite.  The  image  reads  forward  on  the 
plate,  backward  on  the  blanket  and  forward 
again  on  the  paper.  Look  at  figure  1-6  again.  It 
illustrates  this  point  very  cleariy. 

Lithographic  processes  are  called  by  many 
di  f  f  erent  names— planography,  zincography, 
I*otolith,  photolithography,  and  so  on.  These 
names  sound  confusing,  and  often  are.  But  they 
needn't  be,  because  most  of  them  are  just 
variations  of  the  same  old  process.  However,  it  is 
important  to  know  that  if  a  job  is  printed  on  an 
offset  press  from  a  lithographic  plate,  it  is  caUed 
offset  printing.  And  if  photography  is  used  in 
making  the  plate,  it  becomes  photo-offset  print- 
ing. It  is  not  photo-offset  or  photolithography, 
however,  unless  photography  is  involved. 

THE  WHOLE  PICTURE 

By  now  you  are  probably  full  of  isolated  bits 
of  information  on  lithography.  So  let's  fit  the 
pieces  together  and  see  just  what  goes  on  in  a 
lithographic  plant 

Planning  and  Production 

Planning  the  work  is  the  first  step.  The 
lithographer  must  study  each  job  and  decide 
how  it  can  best  be  produced  with  the  equipment 
he  has  on  hand.  Sometimes  he  sketches  it  or  lays 
it  out  in  rough  visual  form  to  show  the  positions 
of  the  type  and  illustrations  on  the  page.  He 
may  also  prepare  a  specification  sheet  to  show 
such  pertinent  information  as  the  color  of  ink, 
kind  of  paper  to  be  used,  the  size  of  the  page, 
and  the  number  of  copies  required. 

Following  closely  is  the  second  step  called 
copy  preparation.  It  consists  of  such  operations 
as  drawing  illustrations,  retouching  photographs, 
typing  the  text  pulling  proofs  from  type,  and 
pasting  all  the  work  together  or  assembling  it  for 
the  camera.  (See  figs.  1-7  and  1-8.) 
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From  Copy  to  Film 

The  third  step  takes  place  in  the  camera 
room.  There  the  cameraman  photographs  or 
copies  the  woA  with  a  camera.  (See  figs-  1-9 
through  M2.)  He  then  develops  the  fihn  (nega- 
tive) and  sends  it  to  the  stripping  department, 
where  it  is  examined  for  defects  and  corrected 
and  retouched  if  necessary.  Several  negatives 
may  then  be  stripped  (taped)  together  in  their 
proper  printing  positions  on  a  sheet  of  yellow- 
orange  paper,  called  goldenrod.  Windows  are  cut 
in  the  paper  to  expose  the  printing  (transparent) 
areas  of  the  negatives.  These  areas  will  then  print 
on  the  plate,  but  the  areas  masked  off*  by  the 
goldenrod  paper  will  not. 

Making  flie  Plate 

The  next  step  occurs  in  the  plate  room.  (See 
fig.  M3.)  There  the  plate  maker  places  a  thin 
metal  plate  that  has  been  coated  with  a  light- 
sensitive  solution  in  a  vacuum  frame  and  posi- 
tions the  negative  assembly  over  it  He  then 
exposes  the  plate  to  a  bright  light. 

During  the  exposure,  the  li^t  passes  throu^ 
the  transparent  areas  of  the  negatives  and 
hardens  the  coating  cm  the  plate  wherever  it 
strikes.  After  the  operator  removes  the  plate 
from  the  vacuum  frame,  he  develops  it  with 
chemicals  which  dissolve  the  unhardened  areas 
of  the  coating,  leaving  the  light*hardened  areas 
on  the  plate  as  the  printing  image. 

Going  to  Press 

The  plate  is  then  sent  to  the  pressroom, 
figures  1-14  and  1-15  where  it  l>  clamped  on  the 
cylinder  of  the  offset  press.  You  have  already 
seen  in  figure  1-6  how  impressions  are  made  on 
this  press. 

Bindery  Operations 

When  the  job  leaves  the  pressroom,  it  is  taken 
to  the  bindery,  where  it  is  folded,  stitched,  cut, 
trimmed,  padded,  or  punched,  as  required.  This 
is  the  final  operation.  (See  figs.  1-16  and  1-17.) 

In  large  printing  houses  there  are  specialists 
for  each  of  these  jobs,  and  they  are  required  to 
do  only  one  particular  phase  of  the  work,  but  as 


a  Navy  lithographer  you  must  be  able  to 
perform  all  of  these  operations. 

Of  course,  you  may  do  only  camera  work  or 
platemaking  at  one  time  and  nothing  but  press 
work  at  another.  But  whatever  your  specialty, 
you  will  still  need  a  working  knowledge  of  all 
the  operations  in  your  shop. 


OFFSET  UTHOGRAPHY  IN  THE  NAVY 

Offset  lithography  first  entered  the  picture 
aboard  ship  in  1940  when  a  Model  296  MultUith 
press  was  installed  aboard  the  U.S.S.  Maryland 
(BB-46). 

Previous  to  this,  all  printing  had  been  done  on 
letterpress  equipment  by  personnel  in  the 
Printer  rating.  The  first  printers  in  the  Navy 
were  designated  "ship's  printers,"  a  title  that 
dates  back  to  the  1 860's.  The  rating  later  became 
Wnter  and  in  1921  paygrades  from  Third  Class 
to  Chief  Petty  Officer  were  established. 

The  transition  from  letterpress  to  offset 
equipment  wasn't  enthusiastically  welcomed  by 
some  of  the  old  timers  both  in  the  Navy  or  in 
commercial  shops.  The  old  timer  was  apt  to 
scowl  like  you  had  just  kicked  his  dog  when  he 
was  asked  to  work  with  the  new  lithographic 
process.  He  knew  that  anything  could  happen 
and  probably  would  when  he  tried  runrung  a  job 
on  the  new  offset  press. 

In  those  early  days  of  offset  printing  there 
often  were  problems  with  maintaining  the 
correct  ink  and  water  balance  on  the  presses. 
Also  the  light-sensitive  coatings  used  on  the 
plates  varied  in  density  and  sensitivity  from  one 
weather  condition  to  another.  This  problem 
affected  shipboard  equipment  in  particular  as 
the  ships  would  move  from  one  climate  to 
another  in  a  short  period  of  time.  Early  offset 
printing  was  a  process  of  trial  and  error  with 
each  shop  developing  its  own  chemical  formulas 
and  techniques. 

Nevertheless,  lithography  and  offset  printing 
continued  to  grow  and  in  1943, 17"  X  22"  ATF 
Chief  Webendorfer  offset  presses  were  installed 
aboard  five  new  amphibious  force  flagships. 

If  the  Navy  ever  had  any  doubt  that  offset 
printing  had  the  capacity  to  do  a  real  job,  it  was 
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57.14(570 
Figure  1-7.— Preparing  composition  on  a 
Varityper. 


57.21.01570 
Figure  1-a -Setting  display  type  on  a  headliner. 


Figure  1-9.-Loading  copy  on  the  copyboard  of  a  large  process  camera. 
You  will  find  smaller  cameras  aboard  ship 
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FigMre  l-ll.-Fllm  is  developed  in  trays  In  a  temperature-controlled  sink. 
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57.691  57.692 
Figure  V15.-The  delivery  end  of  the  press  shown  in         Figure  1*16.^etting  the  cutting  depth  on  a  paper 
figure  1-14.  cutter.  Cutting  paper  is  considered  a  bindery  opera- 

tion. 
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Figure  1-17.-0perating  a  folder  in  a  bindery  of  a  largts  Navy  printing  plant  ashore. 
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dispelled  in  1944.  The  invasion  of  France  gave 
the  new  process  a  severe  test.  Two  great  task 
forces  were  scheduled  to  strike  at  Normandy. 
The  western  force,  made  up  of  U.S.  units, 
consisted  of  two  assault  forces  and  a  follow-up 
force-in  all  2,479  ships.  Naturally,  the  prepara- 
tions for  the  big  offensive  were  tremendous. 
Unprecedented  quantities  of  printed  materials, 
including  maps,  charts,  aerial  photographs,  and 
operational  data,  were  needed. 

The  U.S.S.  Ancon  ( AGC-4)  was  the  only  ship 
in  this  massive  armada  that  had  a  complete 
lithographic  shop,  so  all  attention  turned  to  it. 
.  The  Ancon's  print  shop  was  faced  with  not  only 
supplying  nearly  all  of  the  printing  needs  of  the 
entire  fleet,  but  it  had  to  be  done  with  all  speed. 
The  veteran  print  shop  crew  and  the  new 
equipment  rose  to  the  occasion  and  met  the 
challenge. 

Offset  printing  also  came  of  age  ashore  in  the 
Navy.  At  the  outbreak  of  World  War  II  there 
were  only  two  naval  shore  activities  equipped  to 
produce  offset  printing;  the  Naval  Hydrographic 
Office  and  the  Naval  Communications  Center. 
Needless  to  say,  the  situation  quickly  changed. 
Lithographic  equipment  and  supplies  began 
pouring  into  five  depots  from  Philadelphia  to 
Guam.  A  school  was  also  set-up  to  train  men  to 
operate  the  new  equipment.  Soon  the  Navy  had 
advance-base  imits  in  Guam,  London,  Pearl 
Harbor,  Melbourne,  and  Algiers. 

In  1948  the  Lithographer  (LI)  rating  was 
established.  Chosen  as  tiie  speciality  insignia 
were  two  tools  of  early  lithography:  a  litho 
crayon  holder  and  a  scraper  knife  that  was  used 
to  sharpen  or  clean-up  the  crayon  image  on  the 
stone.  (See  fig.  1-18.) 

A  gradual  phasing  out  of  the  Printer  (PI) 
rating  was  begun  and  continued  until  the 
mid-1950's,  when  the  few  remaining  Pis  were 
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Figure  M8. -Crossed  litho  crayon  holder  and  scraper 
knife  make-up  the  Lithographer  rating  insignia 


converted  to  Lis.  Another  milestone  in  Navy 
offset  printing  occurred  about  the  same  time 
when  in  1956,  the  first  large  offset  press,  a  22'' 
X  36"  Harris,  was  installed  aboard  the  U.S.S. 
Saratoga  (CVA-60). 

Today,  amphibious  force  flagships,  aircraft 
carriers,  cruisers,  destroyer  and  submarine 
tenders,  and  repair  ships  all  carry  fully  equipped 
and  up-to^ate  offset  printing  plants.  In  ad- 
dition, many  shops  also  have  letterpress  printing 
capabilities.  Aboard  ship  you  will  often  find  the 
print  shop  situated  close  to  the  photo  lab  and 
drafting  shop  so  that  these  units  can  assist  one 
another  in  performing  their  related  duties.  In 
many  cases,  the  Chief  Lithographer  will  also  be 
in  charge  of  these  other  shops.  Ashore,  the  print 
shop  usually  operates  under  the  activity's  ad- 
ministrative office. 

DUTY  AS  A  NAVY  LITHOGRAPHER 

Lithographers  serve  ashore  as  well  as  afloat  in 
the  larger  siiips  of  the  fleet.  The  LI  operates  and 
maintains  all  lithographic  and  letterpress  equip- 
ment used  by  the  Navy.  Besides  general  printing, 
his  work  may  include  reproduction  of  such 
specialized  items  as  charts,  grids,  surveys,  opera- 
tion orders,  and  so  on.  His  work  is  often 
classified  and  may  require  a  security  clearance. 

As  a  Lithographer  Third,  you  may  be  ordered 
to  a  billet  aboard  a  Cruiser  class  ship  (CA,  CLG), 
a  Command  type  vessel  (CC),  an  Aircraft  Carrier 
(CVA),  or  one  of  the  many  types  of  auxiliaries 
(AD,  ARs  AS).  If  you  are  ordered  to  a  billet 
ashore,  it  may  be  to  a  flag  command  (such  as 
aNCLANTFLT  or  CINCPACFLT),  to  a  Naval 
Station  (such  as  Bainbridge  or  Pearl  Harbor),  to 
a  Communications  Unit  (such  as  OpNav),  or  to 
an  Intelligence  Center  (such  as  FICPAC). 

When  you  advance  to  Lithographer  Second, 
you  may  be  ordered  to  a  leading  petty  officer 
billet  aboard  such  ships  as  a  Hospital  Ship  (AH) 
or  an  Amphibious  Assault  Ship  (LPH).  Of  course 
there  are  many  LI 2  billets  aboard  ships  which 
are  not  the  leading  lithographer  for  that  com- 
mand. Orders  to  shore  duty  may  take  you  to 
Staff  duty  in  Washington,  D.C.,  Bainbridge,  Md., 
or  C3iarleston,  South  Carolina.  Overseas  shore 
billets  for  an  LI  2  include  a  communications  unit 
in  London,  a  naval  station  in  Iceland,  a  fleet 
support  activity  in  Japan,  to  name  a  few. 
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Lis  often  work  closely  with  Photographer's 
Mates,  Engineering  Aids,  and  Photographic  Intel- 
ligencemen.  If  a  ship  or  station  newspaper  is 
published,  Us  may  also  deal  with  personnel  of 
tte  Journalist  rate. 

Men  with  a  good  woricing  knowledge  of  basic 
mathematics,  physics  and  mechanics  are  well- 
suited  to  tiliis  trade.  Hobbies  or  interest  in 
photography,  printing,  optics,  design,  and  so  on, 
indicate  that  a  man  would  probably  do  well  hi 
Ac  Lithographer  rating. 

YOU  AND  THE  NAVY 

It  is  impossible  to  list  all  the  ways  in  which 
you,  as  a  Lithographer,  will  serve  the  Navy. 
Much  of  your  duty  will  concern  the  routine 
production  of  all  types  of  printed  materials 
needed  to  operate  an  organization  as  large  as  the 
Navy.  There  will  also  be  those  not-so-routine 
times  when  you  will  be  required  to  work  long 
hours  to  complete  a  rush  job.  Or  you  may  be 
assigned  to  a  special  billet  on  temporary  assign- 
ment somewhere,  possibly  living  and  working 
under  difflcult  conditions. 

But  the  most  important  duty  you  will  have  as 
you  advance  up  the  ranks  will  be  as  a  leader  of 
men.  As  a  petty  officer  in  the  Navy,  you  enter 
the  field  of  military  leadership.  Leadership,  it 
has  been  said,  is  getting  people  to  do  what  you 
want,  because  they  want  to  do  it.  There  are  no 
hard  and  fast  rules  that  can  be  applied  to  dealing 
with  people  and  there  aren*t  any  courses  or 
books  which  alone  will  make  you  an  effective 
leader.  Of  course,  books  and  courses  in  human 
relations  and  personnel  management  will  help 
you  to  develop  the  qualities  of  a  good  leader. 

For  the  most  part,  your  ability  to  work  with 
and  to  lead  people  will  depend  on  the  learning 
you  gain  from  your  experiences  and  the  applica- 
tion of  plain,  old  fashioned  commonsense.  Keep 
in  mind  that  nearly  everyone,  most  of  all  the 
new  man  in  the  Navy,  wants  to  do  good  work. 
Your  job  as  a  petty  officer  will  be  to  provide 
him  with  the  instruction  and  guidance  he  needs 
to  continue  to  do  a  good  job.  To  give  him  this 
and  to  ensure  that  he  accepts  it,  you  will  have  to 
gain  his  confidence.  This  is  done  by  showing  him 
that  you  care  about  him  and  his  problems,  by 
treating  him  with  consistency  and  fairness,  and 
by  the  professional  skills  you  demonstrate. 


To  be  sure— leadership  is  not  easy.  You  will 
have  to  develop  it.  Every  approach  you  take  as  a 
leader  won't  be  the  right  one.  The  time  and 
effort  that  you  expend  to  become  a  leader  is 
well  spent  and  will  benefit  yourself  and  the 
Navy. 

THE  ENLISTED  RATING  STRUCTURE 

The  two  main  types  of  ratings  in  the  present 
enlisted  rating  structure,  are  general  ratings  and 
service  ratings. 

GENERAL  RATINGS  identify  broad  oc- 
cupational fields  of  related  duties  and  functions. 
Some  genera)  ratings  include  service  ratings; 
others  do  not  Both  Regular  Navy  and  Naval 
Reserve  personnel  may  hold  general  ratings. 

SERVICE  RATINGS  identify  subdivisions  or 
specialties  within  a  general  rating.  Although 
service  ratings  can  exist  at  any  petty  officer 
level,  they  arc  most  common  at  the  P03  and 
P02  levels.  Both  Regular  Navy  and  Navy 
Reserve  personnel  may  hold  service  ratings. 
There  are  no  service  ratings  within  the  LI  rating. 

NEC^s 

The  Navy  Enlisted  Classification  Coding 
System  (NEC)  has  been  set  up  to  help  the  Navy 
match  the  right  man  with  the  right  job.  By 
identifying  billets  that  require  special  sidlls,  and 
by  identifying  men  who  have  or  can  develop 
these  special  skills,  the  NEC  system  provides  the 
Navy  with  a  means  of  getting  maximum  use- 
fulness from  its  manpower.  Any  man  who  gains 
the  qualifications  associated  with  one  of  the 
special  skills  is  given  a  code  number,  called  his 
NEC.  There  are  no  NEC*s  in  the  Lithographer 
rating  at  the  3  and  2  level  at  the  present, 
however. 

THE  NAVY  ENLISTED 
ADVANCEMENT  SYSTEM 

Many  of  the  rewards  of  Navy  life  are  earned 
through  the  advancement  system.  The  basic 
ideas  behind  the  system  have  remained  stable  for 
many  years,  but  specific  portions  may  change 
rather  rapidly.  It  is  important  that  you  know  the 
system  and  follow  changes  carefully.  BuPers 
Notices  1418  will  normally  keep  you  up  to  date. 
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p        The  normal  system  of  advancement  may  b< 

f  easier  to  understand  if  it  is  broken  into  two 

f  parts: 

I.         1.  Those  requirements  that  must  be  met 

I  before  you  may  be  considered  for  advancement. 
v\         2.  Those  factors  that  actually  determine 

t  whether  or  not  you  will  be  advanced. 

t    QUALIFYING  FOR  ADVANCEMENT 

\  In  general,  to  QUALIFY  (be  considered)  for 

I      advancement,  you  must  first: 

v. 

J,.  1.  Have  a  certain  amount  of  time  in  pay 
!;(  grade. 

2.  Demonstrate  knowledge  of  material  in 
k'    your  mandatory  Rate  Training  Manuals  by 
|;     achieving  a  suitable  score  on  your  command's 
L     test,  by  successfully  completing  the  appropriate 
NRCCs  or,  in  some  cases,  by  successfully 
completing  an  appropriate  Navy  school. 
/;         3.  Demonstrate  the  ability  to  perform  all 
the  practical  requirements  for  advancement  by 
/      completing  the  Record  of  Practical  Factors, 
t;     NavEdTra  1414/1. 

I*         4.  Be  recommended  by  your  commanding 
officer. 

5.  For  petty  officer  third  and  second 
candidates  ONLY,  demonstrate  knowledge  of 
military  subjects  by  passing  a  locally 
administered  MILITARY/LEADERSHIP 
examination  based  on  the  military  qualifications 
for  advancement  (From  NavPers  18068  series). 

6.  Demonstrate  knowledge  of  the  technical 
aspects  of  your  rate  by  passing  a  Navy  wide 
advancement  examination  based  on  the 
occupational  qualifications  applicable  to  your 
rate  (From  NavPers  18068  :eries,  those  quals 
listed  at  and  below  your  rate  level). 

Figure  1-19  gives  a  detailed  view  of  the 
requirements  for  advancement  of  active  duty 
personnel;  figure  1-20  gives  this  information  for 
inactive  duty  personnels  Remember  that  the 
qualifications  for  advancement  can  change. 
Check  with  your  division  officer  or  training 
officer  to  be  sure  that  you  know  the  most  recent 
qualifications. 

If  you  meet  all  of  the  above  requirements 
satisfactorily,  you  become  a  member  of  the 
group  from  which  advancements  will  be  made. 


WHO  WILL  BE  ADVANCED? 

Advancement  is  not  automatic.  Meeting  all 
of  the  requirements  makes  you  eligible  but  does 
not  guarantee  your  advancement.  Some  of  the 
factors  that  determine  which  persons,  out  of  all 
of  those  (QUALIFIED,  will  actually  be  advanced 
in  rate  are  the  score  made  on  the  advancement 
examination,  the  length  of  time  in  service,  the 
performance  marics  earned,  and  the  number  of 
vacancies  being  filled  in  a  given  rate. 

If  the  number  of  vacancies  in  a  given  rate 
exceed  the  number  of  qualified  personnel,  then 
ALL  of  those  qualified  will  be  advanced.  More 
often,  the  number  of  qualified  people  exceeds 
tile  vacancies.  When  this  happens,  the  Navy  has 
devised  a  procedure  for  advancing  those  who  are 
BEST  qualified.  This  procedure  is  based  on 
combining  three  personnel  evaluation  systems: 

Merit  rating  system  (Annual  evaluation  and 
CO.  recommendation) 
Personnel  testing  system  (Advancement 
examination  score-with  some  credit  for 
.  passing  previous  advancement  exams) 
Longevity  (seniority)  system  (Time  in  Rate 
and  Time  in  Service) 

Simply,  credit  is  given  for  how  much  the 
individual  has  achieved  in  the  three  areas  of 
performance,  knowledge,  and  seniority.  A 
composite,  known  as  the  final  multiple  score,  is 
generated  from  these  three  factors.  All  of  the 
qualified  candidates  from  a  given  advancement 
examination  population  are  then  placed  on  one 
list,  based  on  this  composite  figure,  the  highest 
achiever  first,  and  so  on  down  to  the  last 
qualified  person  in  the  population.  For 
candidates  for  E4,  E5,  and  E6,  advancement 
authorizations  are  then  issued,  beginning  at  the 
top  of  the  list,  for  the  number  of  persons  needed 
to  fill  the  existing  vacancies.  Candidates  for  E7 
whose  final  multiple  scores  are  hi^  enou^  will 
be  designated  PASS  SELBD  ELIG  (Pass 
Selection  Board  Eligible).  This  means  that  their 
names  will  be  placed  before  the  Chief  Petty 
Officer  Selection  Board,  a  BuPers  board  charged 
with  considering  all  so-designated  eligible 
candidates  for  advancement  to  CPO. 
Advancement  authorizations  for  those  being 
advanced  to  CPO  are  issued  by  this  board, 
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E-4  time  in  service  requirements  changed  by  DOD  effective  1  July  1975 
for  advancement  to  E-4  TIS  requirements  are  increased  from  21  months 
minimum  to  2  years. 


REQUIREMENTS* 

El  to  E2 

E2  to  E3 

#  E3 
to  E4 

#t  E4 
to  E5 

t25 
to  E6 

tE6 
to  E7 

tE7 
to  E8 

tE8 

to  E9 

SERVICE 

4  mo8« 
service- 

or 
comple- 
tion of 
Recruit 
Training, 

8  mos. 
as  E-2. 

6  mos. 
as  E-3. 

12  mos. 
as  E-4. 
3  years 
time  in 
service. 

24  mos. 
as  E-4. 
6  years 
time  in 
service. 

36  mos. 
as  E-6. 
8  years 
time  in 
service. 

36  mos. 
as  E-7. 
8  of  11 
years 
time  in 
service 
must  be 
enlisted. 

24  mos. 
as  E-8. 
10  of  13 
years 
time  in 
service 
must  be 
enlisted. 

SCHOOL 

Recruit 
Training, 
(CO. 
may  ad- 
vance up 
to  10% 
of  gradu- 
ating 
class.) 

jijiiiij::!::!: 
ijiijijiiiiij;::; 

Class  A 
for  PH3, 
DT3, 
PT3, 
AME  3, 
HM  3, 
PN  3, 
FTB  3, 
MT  3, 

Class  B 
for  AGC, 

MUC, 
MNC.tt 

PRACTICAL 
FACTORS 

PERFORMANCE 

T.npft  11 V 

Mtjyjy^vk  BAY 

prepared 
check- 
offs. 

jcord  of  Practical  Factors,  NavEdTra  1- 
completed  for  E-3  and  all  PO  advan 

Specified  ratings  must  complete 

414/1,  mui 
cements. 

3t  be 

TEST 

ENLISTED 
PERFORMANCE 
EVALUATION 

As  used 
when  app 

by  CO 

iroving 

nent. 

applicable  performance  tests  be- 
fore taking  examinations. 

Counts  towai'd  performance  factor  c 
vancement  multiple. 

credit  in  a 

id- 

EXAMINATIONS** 
RATE  TRAINING 

Locally 
prepared 
tests. 

See 
below. 

Require 

iinlACO 

Navy-wide  examinations 
required  for  all  PO 
advancements. 

id  for  E-3  and  all  PO  advanc 

Navy-wi 
ements 

de  selection  board. 

Nonresident  career 
courses  and 

MANUAL  (INCLUD- 
ING MILITARY 
REQUIREMENTS) 

Mtuvrvc   Ty«*»Tii**  ■-rv.,\«dMo^   w&  ci\«iis'VK 

tion,  but  need  not  be  repeated  if  identical 
cGorse  has  already  been  completed.  See 
NavEdTra  10052  (current  edition). 

recommended 
reading.  See 
NavEdTra  10052 
(current  edition). 

AUTHORIZATION 

Commanding 
Officer 

NAVEDTRA  PRODEVCEN 

*  All  advancements  require  commanding  officer's  recommendation. 

I  1  year  obligated  service  required  for  E-5,  and  E-6;  2  years  for  E-7,  E-8,  and  E-9. 

#  Military  leadership  exam  required  for  E-4  and  E-5. 

For  E-2  to  E-3,  NAVEDTRA  PRODEVCEN  exams  or  locally  prepared  tests  may  be  used. 
Waived  for  qualified  EOD  personnel. 


5.1 

Figure  1*19.— Active  Duty  Advancement  Requirements. 
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.REQUIREMENTS* 

El  to 
E2 

E2  to 
E3 

E3  to 
E4 

E4  to 
E5 

E5  to 
E6 

1  E6  to 
E7 

.E8 

E9 

i  , 

;TOTAL  TIME 
^IN  GRADE 

4  mos. 

8  mos. 

6  mos. 

OA.  mnc: 

36  mos. 
with 

fntn  1 

8  yrs 
service 

36  mos. 
with 

11  yrs 
service 

24  mos. 
with 
loiai 
13  yrs 
service 

'total  training 

DUTY  IN  GRADE  t 

14  days 

14  days 

14  da^'s 

14  days 

28  days 

42  days 

42  days 

28  davs 

PERFORMANCE 
TESTS 

Specified  ratings  must  complete  applicable 
performance  tests  before  taking  examination. 

DRILL 

participation 

Satisfactory  participation  as  a  member  of  a  drill  unit 
in  accordance  with  BUPERSINST  5400.42  series. 

PRACTICAL  FACTORS 
.(INCLUDING  MILITARY 
REQUIREMENTS) 

Record  of  Practical  Factors,  NavEdTra  1414/1.  must 
be  completed  for  all  advancements. 

RATE  TRAINING 
MANUAL  (INCLUDING 
MILITARY  REQUIRE- 
MENTS) 

Completion  of  applicable  course  or  courses  must  be  entered 
in  service  record. 

EXAMINATION 

Standard  Exam 

Standard  Exam 
required  for  ail  PO 
advancements. 
Also  pass 

Military  Leadership  Exam 
for  E-4  and  E-5. 

Standard  Exam, 
Selection  Board. 

AUTHORIZATION 

Commanding 
Officer 

NAVEDTRA PRODEVCEN 

♦Recommendation  by  commanding  officer  required  for  all  advancements. 
i    f  Active  duty  periods  may  be  substituted  for  training  duty. 


Fl^re  1-2a-lnactive  Duty  Advancement  Requltennents. 
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Who,  then,  are  the  individuals  who  are 
advanced?  Basically,  they  are  tlie  ones  who 
achieved  the  most  in  preparing  for  advancement. 
They  were  not  content  to  just  qualify;  they 
went  the  extra  mile  in  their  training,  and 
throu^  that  training  and  their  v/ork  experience 
they  developed  greater  skills,  learned  more,  and 
accepted  more  responsibility. 

While  it  cannot  guarantee  that  any  one 
person  will  be  advanced,  the  advancement 
system  does  guarantee  that  all  persons  within  a 
particular  rate  will  compete  equally  for  the 
vacancies  that  exist. 

To  prepare  for  advancement,  you  must  study 
the  qualifications  for  advancement,  work  on  the 
practical  factors,  study  the  required  rate  training 
manuals  and  study  other  materials  that  are 
required  for  advancement  in  your  rating. 

QUALS  MANUAL 

The  Manuel  of  Qualifications  for  Advance- 
ment, NAVPERS  18068-C,  gives  the  minimum 
occupational  and  military  qualification  stand- 
ards for  advancement  to  each  pay  grade  with 
each  rating.  This  manual  is  called  tlie  "Quals 
Manual*'  and  the  qualifications  themselves  are 
often  called  "Quals.**  The  qualifications  stand- 
aids  are  of  two  general  types:  (1)  military 
qualification  standards  and  (2)  occupational 
qualifications  standards. 

MILITARY  STANDARDS  are  requirements 
that  apply  to  all  ratings  rather  than  any  one 
rating.  Military  requirements  for  advancement  to 
third  class  and  second  class  petty  officer  rates 
deal  with  military  conduct,  naval  organization, 
military  justice,  security,  watch  standing  and 
other  subjects  which  are  required  of  petty 
officers  in  ail  ratings. 

OCCUPATIONAL  STANDARDS  are  require- 
ments that  are  directly  related  to  the  work  of 
each  rating. 

Both  military  requirements  and  the  occupa- 
tional qualification  standards  are  divided  into 
subject  matter  groups;  then,  with  each  subject 
matter  group,  they  are  divided  into  Practical 
Factors  and  Knowledge  Factors.  Practical 
Factors  are  things  you  must  be  able  to  do. 
Knowledge  Factors  are  things  you  must  know  in 
order  to  perform  the  duties  of  your  rating. 

In  most  subject  matter  areas,  you  will  find 
both  practical  factors  and  knowledge  factor 


qualifications.  In  some  subject  matter  areas  you 
may  find  only  one  or  the  other.  It  is  important 
to  remember  that  there  are  knowledge  aspects  to 
all  practical  factors  and  practical  aspects  to  all 
knowledge  factors.  Therefore,  even  if  the  Quals 
Manual  indicates  that  there  are  no  knowledge 
factors  for  a  given  subject  matter  area,  you  may 
still  expect  to  find  examination  questions  deal- 
ing with  the  knowledge  aspects  of  the  practical 
factors  listed  in  that  subject  area. 

You  are  required  to  pass  a  Navy-wide  military 
leadership  examination  for  E-4  and  E-5,  as 
appropriate,  before  you  take  the  occupational 
examination.  The  militar>'  leadership  examina- 
tions are  administered  on  a  schedule  determined 
by  your  commanding  officer.  It  consists  of  100 
questions  based  on  information  contained  in 
Military  Requirements  for  Petty  Officer  3  and  2, 
NAVPERS  10055  (current  edition)  and  in 
Bibliography  for  Advancement  Study,  NAV- 
EDTRA  10052  (current  edition). 

The  Navy-wide  occupational  examination  for 
pay  grades  E-4  and  E-5  contains  150  questions 
related  to  the  occupational  areas  of  your  rating, 
i.e.,  lithography. 

If  you  are  working  for  advancement  to  second 
class  remember  that  you  may  be  examined  on 
third  class  qualifications  as  well  vs  on  second 
class  qualifications. 

The  Quals  Manual  is  kept  current  by  means  of 
changes.  The  occupational  qualifications  for 
your  rating  which  are  covered  in  tl.is  training 
manual  were  current  at  the  time  the  ntanual  was 
printed.  By  the  time  you  are  studying  this 
material,  however,  the  quals  for  your  rat.mg  may 
have  changed.  Never  trust  any  set  of  quals  until 
you  have  checked  it  against  an  up-to-date  copy 
of  the  Quals  Manual. 

RECORD  OF  PRACTICAL  FACTORS 

Before  you  can  take  the  service-wide  examina- 
tion tor  advancement,  there  must  be  an  entry  in 
your  service  record  to  show  that  you  have 
qualified  in  the  practical  factors  of  both  the 
militaiy  and  occupational  qualifications.  See 
figure  1-21. 

You  have  already  seen  that  the  Record  of 
Practical  Factors,  NAVEDTRA  1414/1  is  used 
to  keep  a  record  of  your  practical  factor 
qualifications.  This  form  is  available  for  each 
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ALL  THINGS  BEING  EQUAL 
YOUIL  REMEMBEk- 


SOi2aALL  YOU  CAN! 


4.1 

Figure  1-21.-You  learn  by  doing. 

rating.  Ilic  form  lists  all  practical  factors,  both 
military  and  occupational.  As  you  demonstrate 
your  ability  to  perform  each  practical  factor, 
appropriate  entries  are  made  in  the  DATE  and 
INITIAL  columns. 

Changes  are  made  periodically  to  the  Manual 
of  Qualifications  for  Advancement,  and  revised 
editions  of  NAVEDTRA  1414/1  forms  are 
provided  when  necessary.  Extra  space  is  allowed 
on  the.  Record  of  Practical  Factors  for  entering 
additional  practical  factors  as  they  are  published 
in  changes  to  the  Quals  Manual 

The  Record  of  Practical  Factors  also  provides 
space  for  recording  demonstrated  proficiency  in 
skills  which  are  within  the  general  scope  of  the 
rating  but  which  are  not  identified  as  a  mini- 
mum qualification  for  advancement. 

Until  completed,  the  NAVEDTRA  1414/1 
form  is  held  by  your  division  officer;  after 
completion,  it  is  forwarded  to  the  personnel 


office  for  insertion  in  your  service  record.  If  you 
are  transferred  before  qualifying  in  ail  practical 
factors,  the  incomplete  form  should  be 
forwarded  to  your  next  duty  station.  You  can 
save  yourself  a  lot  of  trouble  by  making  sur« 
that  this  form  is  actually  inserted  in  your  service 
record  before  you  are  transferred.  If  the  form  is 
lost  or  not  in  your  service  record  you  will  be 
required  to  start  all  over  again  and  requalify  in 
the  practical  factors  which  have  already  been 
checked  off. 


NAVEDTRA  10052 

The  Bibliography  for  Advancement  Study, 
NAVEDTRA  10052  (revised),  is  a  very  impor- 
tant publication  for  any  enlisted  person  prepar- 
ing for  advancement.  This  Bibliography  lists 
required  and  recommended  rate  training 
manuals  and  other  reference  materials  to  be  used 
by  personnel  striving  for  advancement.  NAV- 
EDTRA 10052  is  revised  and  issued  each  year 
by  the  Qiief  of  Naval  Education  and  Training 
Support  Command.  Each  revised  edition  is 
identified  by  a  letter  following  the  NAVEDTRA 
number.  When  using  this  publication,  be  sure 
that  you  have  the  most  recent  edition. 

If  extensive  changes  in  qualifications  occur  in 
any  rating  between  the  annual  revisions  of 
NAVEDTRA  10052,  a  supplementary  list  of 
material  may  be  issued  in  the  form  of  a  Notice. 
When  you  are  preparing  for  advancement,  check 
to  see  whether  changes  have  been  made  in  the 
qualifications  for  your  rating.  If  changes  have 
been  made,  see  if  a  Notice  has  been  issued  to 
supplement  NAVEDTRA  10052  for  your  rating. 

The  required  and  recommended  references  are 
listed  by  pay  grade  in  NAVEDTRA  10052.  If 
you  are  working  for  advancement  to  third  class, 
study  the  material  for  third  class.  If  you  are 
working  for  advancement  to  second  class,  study 
the  material  for  second  class,  and  remember  that 
you  are  also  responsible  for  the  references  listed 
at  the  third  class  level. 

In  using  NAVEDTRA  10052  you  will  notice 
that  some  rate  training  manuals  are  marked  with 
an  asterisk  (*).  Any  manual  marked  in  this  way 
is  MANDATORY-- that  is,  it  must  be  completed 
at  the  indicated  rate  level  before  you  are  eligible 
to   take    the   service-wide    examination  for 


THIS  MUCH  OF  WHAT  YOU  HEAR 


THIS  MUCH  OF  WHAT  YOU  SEE 


THIS  MUCH  Of  WHAT  YOU  READ 

50% 


AND  THIS  MUCH  OF  WHAT  YOU  DO 
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advancement  Each  mandatory  manual  may  be 
completed  by  (1)  passing  the  appropriate 
nonresident  career  course  that  is  based  on  the 
mandatoiy  training  manual;  (2)  passing  a  locally 
prepared  test  based  on  tiie  information  given  in 
tiie  training  manual;  or  (3)  in  some  cases» 
successfully  completing  an  appropriate  Navy 
school. 

Do  not  overlook  the  fjection  of  NAVEDTRA 
10052  which  lists  tiie  require.^  and  recom- 
mended references  relating  to  military  qualifica- 
tion standards  for  advancement  Personnel  of  all 
ratings  must  complete  the  mandatory  military 
requirements  training  manual  for  the  ap- 
propriate rate  level  beforc  they  can  be  eligible  to 
advance. 

References  in  NAVEDTRA  10052  which  are 
reconunended  but  not  mandatory  should  also  be 
studied  carefuOy.  All  references  listed  in 
NAVEDTRA  10052  may  be  used  as  source 
material  for  tiie  examination  writer,  at  the 
appropriate  rate  levels. 


RATE  TRAINING  MANUALS 

There  are  two  general  types  of  rate  training 
manuals.  RATING  MANUALS  (such  as  this  one) 
are  prepared  for  most  enlisted  ratings.  A  rating 
manual  ffves  information  that  is  directly  related 
to  the  occupational  qualifications  of  ONE  rate. 
SUBJEa  MATTER  MANUALS  or  BASIC 
MANUALS,  such  as  Introduction  to  Naval  Elec- 
tronicsy  ffve  information  that  applies  to  more 
than  one  rating. 

Rate  training  manuals  are  revised  from  time 
to  time  to  keep  them  up-to-date  technically.  The 
revision  of  a  rate  training  manual  is  identified  by 
a  letter  following  the  NAVPERS,  NAVTRA  or 
NAVEDTRA  number.  You  can  tell  whether  any 
particular  copy  of  a  training  manual  is  the  latest 
edition  by  checking  the  NAVPERS/NAVTRA/ 
NAVEDTRA  number  and  the  letter  following 
this  number  in  the  most  recent  edition  oi  List  of 
Training  Manuals  and  Correspondence  Courses^ 
NAVEDTRA  10061.  (NAVEDTRA  10061  is 
actually  a  catalog  that  lists  all  current  training 
manuals,  correspondence  courses  and 
nonresident  career  courses;. you  will  find  tliis 
catalog  useful  in  planning  your  study  program). 


As  a  result  of  the  establishment  of  the  Naval 
Education  and  Training  Support  CommaiKl 
under  the  Chief  of  Naval  Education  and  Train- 
ing, new  editions  of  training  publications 
formerfy  designated  as  NAVPERS  or  NAVTRA 
publications  are  being  redesignated  as  NAV-. 
EDTRA  publications.  The  number  and  edition  is 
undianged  when  the  books  are  revised  but: 
NAVEDTRA  is  used  before  the  number  instead 
of  NAVPERS  or  NAVTRA. 

Eadi  time  a  rate  training  manual  is  revised,  it 
is  brou^t  into  conformance  with  the  offidal 
publications  and  directives  on  which  it  is  based; 
but  during  the  life  of  any  edition^  discrepancies 
between  the  manual  and  the  offidal  sources  are, 
abnost  certain  to  arise  because  of  changes  to  tlir^ 
latter  whidi  are  issued  in  the  interim.  In  tht: 
perfomiance  of  your  duties,  you  should  always 
refer  to  the  appropriate  official  publication  or 
directive.  If  the  official  source  is  listed  in 
NAVEDTRA  10052,  the  Naval  Education  and 
Training  Program  Development  Center  uses  it  as 
a  source  of  questions  in  preparing  the  fleetwide 
examinations  for  advancement.  In  case  of 
discrepancies  between  any  publications  listed  in 
NAVEDTRA   10052  for  a  given  rate,  the 
NAVEDTRAPRODEVCEN  wiU  use  the  most 
recent  material. 

The  following  suggestions  may  help  you  to 
make  the  best  of  this  manual  and  other  Navy 
training  publications  in  learning  your  job  and  in 
preparing  for  advancement 

•  Study  the  military  qualifications  and  the 
occupational  qualifications  for  your  rating  be- 
fore you  study  the  training  manual,  and  refer  to 
the  quals  frequently  as  you  study.  Remember, 
you  are  studying  the  manual  primarily  to  meet 
these  quals. 

•  Set  up  a  regular  study  plan.  It  will  probably 
be  easier  for  you  to  stick  to  a  schedule  if  you 
can  plan  to  study  at  the  same  time  each  day.  If 
possible,  schedule  your  studying  for  a  time  of 
the  day  when  you  will  not  have  too  many 
interruptions  or  distractions. 

•  Before  you  begin  to  study  any  part  of  the 
manual  intensively,  become  familiar  with  the 
entire  book.  Read  the  preface  and  the  table  of 
contents.  Check  through  the  index.  Look  at  the 
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Si\^2p)^  Thumb  through  the  book  without 
■tj0:^y  particular  plan,  looking  at  the  illustrations 
^^^-  and  reading  bits  here  and  there  as  you  sec  things 


I  IffAat  interest  you. 


^  ^^ock  at  the  training  manual  in  more  detail, 
'^l^^to  see  how  it  is  organized.  Look  at  the  table  of 
s^::^|fwh  tents  again.  Then,  chapter  by  chapter,  read 
A;^me  introduction,  the  headhigs,  and  tiie  subhead- 
^^^injps.  This  will  ghre  you  a  pretty  dear  picture  of 
J&e  scope  and  content  of  the  book.  As  you  look 
|||:tiurou^  the  book  in  this  way,  ask  yourself  some 
!jpquesticms: 

\5f  i  What  do  I  need  to  learn  about  this? 
What  do  I  already  know  about  this? 
-  How    is    this   information   related  to 
-  7£infor^       ©ven  in  other  chapters? 

How  is  this  information  related  to  the  work  I 
^.^/       be  expected  to  do? 

1??^  •  When  you  have  a  general  idea  of  what  is  in 
l^r  jttie  training  manual  and  how  it  is  organized,  fill 
I  in  the  details  by  intensive  study.  In  each  study 
?  '  ^period,  try  to  cover  a  complete  unit-it  may  be  a 
1^ 'diapter,  a  section  of  a  chapter,  or  a  subsection. 
^clThe  amount  of  material  that  you  can  cover  at 
timr  will  vary.  If  you  know  the  subject  well, 
p.  or  if  flie  material  is  easy,  you  can  cover  quite  a 
li^'iot  at  one  time.  Difficult  or  unfamiliar  material 
if win  require  more*  study  time. 

•  In  stud'/mg  any  one  unit-chapter,  section, 
^[fpr  subsection— write  down  the  questions  that 
occur  to  you.  Many  people  find  it  helpful  to 
1^  make  a  written  outlke  of  the  unit  as  they  study, 
or  at  least  to  write  down  the  most  important 
ideas. 


•  As  you  study,  relate  the  information  in  the 
ixatning  manual  to  the  knowledge  you  already 
have.  When  you  read  about  a  process,  a  skill,  or 
a  situation,  try  to  see  how  this  information  ties 
in  with  your  own  past  experience. 


•  When  you  have  finished  studymg  a  unit, 
/take  time  out  to  check  what  you  have  learned. 

Look  back  over  your  notes  and  questions. 

Maybe  some  of  your  questions  have  been 
'  answered,  but  periiaps  you  still  have  some  that 

are  not  answered.  Without  looking  at  the  train- 


ing manual,  write  down  the  main  ideas  that  you 
have  gotten  from  studying  this  unit  Don't  just 
quote  the  book.  If  you  can't  give  these  ideas  in 
your  own  words,  the  chances  are  that  you  have 
not  really  mastered  the  information. 

•  Use  nonresident  career  courses  whenever 
you  can.  The  nonresident  career  courses  are 
based  on  rate  training  manuals  or  on  appropr'iite 
texts.  As  mentioned  before,  completion  of  a 
mandatory  rate  training  manual  can  be 
accomplished  by  passing  a  nonresident  career 
course  based  on  the  rate  training  manual.  You 
will  probably  find  it  helpful  to  take  oflier 
nonresident  career  courses,  as  wefl  as  those 
based  on  mandatoiy  manuals.  Taking  a 
nonresident  career  course  helps  you  to  master 
the  infonnation  given  in  the  training  manual, 
and  also  helps  you  see  how  much  you  have 
learned. 

•  Think  of  your  future  as  you  study  rate 
training  manuals.  You  are  working  for  advance- 
ment to  third  class  or  second  class  right  now, 
but  some  day  you  wifl  be  working  toward  higher 
rates.  An  extra  knowledge  will  help  you,  both 
now  and  later  on. 


SOURCES  OF  INFORMATION 

Besides  training  manuals,  NAVEDTRA  10052 
lists  official  publications  on  which  you  may  be 
examined.  You  should  not  only  study  the 
sections  required  but  should  become  as  familiar 
as  possible  with  all  the  publications  you  can. 

One  of  the  most  useful  things  you  can  leam 
about  a  subject  is  how  to  find  out  more  about  it 
No  single  publication  can  give  you'' all  the 
infonnation  you  need  to  perform  the  duties  of 
your  rating.  You  should  leam  where  to  look  for 
accurate,  authoritative,  up-to-date  information 
on  all  subjects  related  to  the  military  require- 
ments for  advancement  and  the  occupational 
qualifications  of  your  rating. 


Reference  Publications 

You  will  find  regulations  covering  the 
handling  and  custody  of  classified  materials  in 


rpir 
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the  Navy  Security  Manual  for  Classified  In- 
formation^  OpNavInst  5510.  IC 

You  should  also  be  familiar  with  the  publica- 
tions Department  of  the  Navy  Publications  and 
Printing  Regulations,  NavExos  P-35  and  Govern- 
ment  Printing  and  Binding  Regulations  which  is 
published  by  the  Joint  Committee  on  Printing. 
These  publications  contain  rules  and  regulations 
^plicable  to  all  naval  and  Government  printing. 

The  Navy  Stock  List  of  Forms  and  Publica- 
tionsy  NavSup  2002  (commonly  called  the  Stock 
Forms  Catalog)  lists  all  standard  Navy  forms 
available  through  regular  supply  channels,  and 
the  pamphlet  Gidde  to  Forms  Management, 
AOInst  5213.31  (Navy  Forms  Manual)  may  be 
used  as  a  guide  in  designing  and  preparation  of 
new  forms. 

These  and  other  basic  Navy  [mblications 
relating  to  printing  and  lithography  are  listed  in 
the  reading  list  at  the  front  of  tiiis  book. 
Additional  books  and  magazines  for  reference 
reading  are  listed  in  appendix  I. 

Instructions  and  Notices 

All  Navy  Instnictions  and  Notices  which 
pertain  to  printing  are  numbered  in  the  560G 


series*  These  notices  are  usually  1  to  4  pages 
long  and  are  included  in  the  Navy  Directives 
System.  They  supply  latest  information  regard- 
ing printing  rules  and  regulations. 

The  books  mentioned  above  may  be  obtairted 
from  the  education  officer  of  your  ship  or 
station,  or  your  leading  PO. 


TRAINING  FILMS 


Training  fihns  available  to  naval  personnel  are 
a  valuable  source  of  supplementary  information 
on  many  technical  subjects.  Training  films  are 
listed  in  the  United  States  Navy  Film  Catalog, 
NAVAIR  10-1-777  (formerly  NAVWEPS 
10-1-777),  published  in  1969.  Copies  of  this 
catalog  may  be  ordered  in  accordance  with  the 
Navy  Stock  List  of  Forms  and  Publications, 
NAVSUP  2002.  Monthly  supplements  to  the 
Film  Catalog  are  distributed  to  catalog  holders. 

When  selecting  a  fibn,  note  its  date  of  issue 
listed  in  the  Film  Catalog.  As  you  know, 
procedures  sometimes  change  rapidly,  thus  some 
fibrs  become  obsolete  rapidly.  If  a  film  is 
obsolete  only  in  part,  it  may  still  be  of  some  use. 
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CHAPTER  2 

JOB  PLANNING 


In  the  Navy>  much  of  your  work  will  consist 
of  reprinting  existing  copy.  No  copy  preparation 
will  be  necessary  for  these  jobs  because  they  will 
have  already  been  run  before  and  are  in  print- 
able form.  An  you  need  is  a  good,  clean  proof  or 
sample  of  the  job  that  is  to  be  reprinted.  This 
type  of  job  is  termed  "camera-ready**. 

The  cameraman  will  photograph  the  sample 
to  produce  a  negative  and  the  negative  will  be 
used  to  produce  the  printing  plate. 

A  different  procedure  must  be  followed  if  the 
job  has  not  been  printed,  be  fore.  New  jobs  must 
be  planned  and  put  into  printed  form.  The 
planning  and  preparations  that  go  into  a  job  are 
called  copy  preparation.  Copy  preparation 
includes  preparing  a  layout,  making  a  dimimy, 
selecting  type  styles,  preparing  the  type  matter 
using  cold  type  composing  machines,  ruling  in 
with  pen  and  ink,  and  preparing  original  art- 
woik. 

-All  jobs  will  not  require  the  same  amount  of 
copy  preparation.  The  program  for  a  change  of 
command  ceremony  requires  considerably  more 
copy  preparation  than  a  single  page  form  for  the 
personnel  office. 

Depending  on  your  duty  assignment,  your 
responsibilities  in  the  planning  stages  of  a 
printing  job  will  vary,  however  you  should  have 
an  understanding  of  all  the  procedures  which  are 
used  in  the  plaruiing  of  a  printing  job. 

PLANNING  THE  JOB 

In  many  cases,  the  PO  in  C  is  given  only  an 
idea  of  the  job  and  told  to  decide  c  i  the 
specifications  himself.  In  these  cases,  he  reads 
tile  copy  to  determine  its  subject  matter  and 
then  lays  it  out  in  the  form  that  he  feels  is  most 
fitting* 

A  short  announcement  may  be  presented  as  a 
bulletin  or  letter;  a  lengthy  article  may  be  made 


into  a  pamphlet  or  booklet.  The  purpose  of  the 
job  is  the  important  factor  in  determining  its 
proper  physicd  form. 

The  PO  in  C  must  also  decide  whether  the  job 
will  be  printed  letterpress  or  offset,  the  kind  of 
paper  stock  to  be  used,  and  the  size  and  shape  of 
the  page. 

In  determining  the  dimensions  of  a  job,  he 
must  always  keep  in  mind  the  size  of  the  paper 
stock  available,  the  size  of  the  press,  and  the 
binding  operations  which  follow.  For  purposes 
of  economy,  he  should  try  to  select  a  page  size 
that  will  cut  out  of  the  stock  sheets  vsdth  the 
least  amount  of  waste.  It  is  frequently  possible 
to  print  two  or  more  pages  at  a  time  on  the  same 
sheet,  but  he  must  always  keep  in  mind  the 
capacity  of  the  equipment  when  he  is  planning 
such  a  job  so  that  he  won't  come  up  vwth 
something  too  large  to  be  handled  in  his  shop. 

He  must  also  be  on  the  alert  for  jobs  that  are 
too  small  for  the  press.  The  smaller  presses  (up 
to  size  10"  X  15")  will  take  a  sheet  as  small  as 
3"  X  5",  but  larger  presses  require  a  sheet  at 
least  8"  X  10".  You  could  run  a  3"  X  5'' job  on 
one  of  the  laiger  presses,  but  you  would  have  to 
print  it  on  a  8"  X  10",  sheet  and  consequently 
there  would  be  a  good  deal  of  waste. 

To  prevent  such  waste,  small  jobs  are  general- 
ly assigned  to  the  smaller  presses,  or  they  are 
printed  two  or  more  up  on  the  large  presses. 
That  is,  the  form  is  repeated  on  the  plate  so  that 
two  or  more  copies  can  be  printed  on  the  paper 
at  each  impression.  (The  forms  are  cut  apart  in 
the  bindery  later.)  Running  jobs  two  or  more  up 
in  this  manner  reduces  waste  and  cuts  down 
press  time.  Sometimes,  too,  small  jobs  are 
ganged  or  printed  together  on  the  same  press 
sheet  with  other  jobs  even  though  the  jobs  are 
not  related  in  any  way.  Ganging  is  discussed  in 
detail  in  chaptei-  9  of  this  manual. 

A  sheet  of  paper  with  a  number  of  pages 
printed  on  it  is  called  a  signature.  When  a 
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signature  leaves  the  pressroom,  it  is  taken  to  the 
bindery  and  folded  so  that  all  the  pages  are  in 
their  proper  order.  If  a  booklet  contains  more 
than  one  signature,  the  signatures  are  assembled 
in  sequence  and  bound  togetlier. 

When  four  or  more  pages  are  printed  on  the 
same  sheet,  the  sheet  can  be  folded  and  stapled 
^ong  the  fold,  as  shown  in  figure  2-1.  This  is 
Imown  as  saddle  stitching.  Saddle  stitched  books 
^ould  be  planned  in  multiples  of  four  pages  to 
avoid  the  occurrence  of  blanks. 

If  the  pages  of  a  booklet  are  printed  singly, 
the  sheets  are  generally  bound  in  loose-leaf 
binders  or  stitched  £dong  the  edge,  (side 
stitched),  as  shown  in  figure  2-1. 


57-21 


Figure  2-Z-A  series  of  thumbnail  sketches.  They  shouM 
be  drawn  with  a  minimum  of  detail 


<4i 


SchMW  HtMmd  books  ort 
Hkimd  otonf  Hitlr  fold. 
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Figure  2-1. -Comparison  of  side  and  saddle  stitching. 


The  Layout 

Simply  stated,  a  layout  is  the  plan  of  a  job. 
The  layout  shows  the  arrangement  of  the  type 
matter  and  the  position  of  the  illustrations.  The 
first  step  in  an  original  job  is  to  prepare  the 
layout. 

The  early  stages  of  a  layout  are  in  the  form  of 
rough  preliminary  drawings  or  sketches.  Figure 
2-2  illustrates  a  series  of  these  sketches.  When 
one  sketch  seems  to  best  fulfill  the  requirements 
of  the  job,  it  is  drawn  to  the  exact  size  required. 
Copy  proportions,  rules,  and  boxes  should  be 
dean  and  definite.  (See  figure  2-3.)  Illustrations 
and  photograph  areas  should  be  clearly  indicated 
as  shown  in  figure  2-4. 


57.22 

Figure  2-a~Finished  rough  for  a  small  job. 
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Hgurt  2-4--Mtthod$  of  indicating  areai  for  illustratiom 
on  a  dummy. 


57.24 

Figure  2-5.-Methocb  of  indicating  type  matter  areas 
on  a  dummy. 


In  addition  to  giving  the  personnel  in  the  shop 
a  plan  of  the  job>  the  layout  also  provides  the 
originator  of  the  job  a  detailed  sketch  which 
enables  him  to  visualize  the  appearance  of  the 
job  when  it  is  completed*  Changes  to  the  layout 
save  manhours  and  materials  as  opposed  to 
dianges  which  are  made  after  production  begins. 


Making  a  Dummy 

A  rough  layout,  like  that  shown  in  figure  2-3, 
is  generally  sufficient  for  a  small  job,  but 
booklets  or  pamphlets  sometimes  require  that  a 
dummy  be  prepared  to  show  their  page  by  page 
content  in  rough  visual  form.  A  dummy  is  a 
book  of  blank  pages  ruled  to  scale  to  show  the 
position  of  type  and  illustrations.  (See  fig.  2-4.) 

Just  how  detailed  the  dummy  should  be 
depends  upon  the  immediate  circumstances. 
Sometimes  a  very  rough  layout  is  ample  if  your 
shop  is  small  and  the  different  departments 
woric  closely  together.  But  in  any  case,  a  fairly 
complete  layout  leaves  less  room  for  anything  to 
go  wrong  along  the  line. 

There  are  several  ways  of  indicating  type  areas 
on  the  dummy.  One  of  the  simplest  methods  is 
to  mle  a  square  or  rectangle  on  the  page  to  show 
where  the  type  is  to  go.  Another  method  is  to 
rule  in  a  series  of  lines,  as  shown  in  figure  2-5. 
V/idt  lines  an;  used  for  large  type  and  narrow 
lines  for  ssnall  type.  If  proofs  from  tj'pe  are 
atvailable,  they  are  sometimes  pasted  in  place  on 
the  dummy  to  show  the  location  of  the  type  on 
the  page. 


When  proofs  or  reproductions  of  illustrations 
are  available,  they  may  also  be  pasted  in  the 
proper  positions  on  the  dummy.  However,  it  is 
generally  sufficient  to  rule  in  an  outline  and 
indicate  the  photograph  or  illustration  that  is  to 
go  there,  as  shown  in  figure  2-4. 

Certain  kinds  of  work,  such  as  photographs 
and  water  color  (wash)  drawings  are  known  as 
tone  work.  Tone  work  must  be  photographed  by 
a  special  process,  as  you  will  see  later  in  this 
book.  It  is  not  shot  on  the  same  negative  with 
type  or  line  drawings.  Sometimes,  too,  parts  of 
the  line  copy  are  shot  separately  so  that  they 
can  be  reduced  to  fit  into  a  given  space.  The 
photographic  negatives  of  such  copy  are  fitted 
or  "stripped"  into  the  master  negative.  When 
smaU  negatives  are  stripped  into  larger  ones, 
they  are  called  inserts  or  strip  ins.  The  size  and 
position  of  inserts  should  be  carefully  marked 
on  the  dummy. 

Marking  the  Dummy 

When  the  dummy  has  been  completed,  it 
must  be  marked  to  show  type  sizes,  styles, 
inserts,  rule  weights,  and  so  on.  These  markings 
should  be  done  in  red  to  avoid  confusion  with 
the  pencil  lines  on  the  layout* 

llie  width  and  depth  of  type  areas  and  areas 
for  illustrations  should  be  clearly  indicated  on 
the  dummy.  An  identifying  number  or  letter 
should  also  be  marked  on  the  copy  or  art  and  its 
corresponding  position  on  the  dummy*  (See  fig. 
2-6.)  Avoid  placing  the  identification  number  or 
crop  marks  in  the  image  area  of  the  copy  or 
artworic. 


24 


Chapter  2-JOB  PLANNING 
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Figure  2*6.-Photographs  should  be  marked  on  the  back 
or  along  the  margia  The  dummy  has  a  corresponding 
marking. 

Although  dummies  like  those  just  described 
are  usually  prepared  in  larger  shops,  in  the 
average  shipboard  shop,  the  PO  in  C  generally 


prepares  a  press  layout  sheet  rather  than  a 
finished  dummy.  (See  fig.  2-7.)  This  sheet 
consists  of  a  blank  sheet  of  stock  of  the  same 
kind  and  size  as  the  sheet  to  be  used  in  printing 
the  job.  It  is  folded  just  as  it  will  be  in  the 
bindery  after  printing  and  the  pages  are 
numbered  in  the  proper  sequence  to  show  the 
arrangement  of  the  pages  on  the  plate.  It 
sometimes  shows  the  location  of  the  printed 
matter  and  provides  other  information,  such  as 
margins,  cut  marks,  back-up,  signature  marks, 
and  so  on. 


Specification  Sheets 

The  overall  specifications,  such  as  the  paper 
to  be  used,  the  color  of  ink,  the  number  of 
plates,  and  other -necessary  information,  are 
generally  indicated  on  a  specification  sheet 
which  is  then  attached  to  the  job.  The  specifica- 
tion sheet  contains  all  the  information  that  each 
department  or  individual  needs  to  do  the  job.  In 
many  shops  the  spec  sheet  also  serves  as  the  job 
order.  These  sheets  should  be  prepared  in 
duplicate  so  that  one  copy  can  accompany  the 
job  and  one  can  be  kept  for  filing.  Whenever 
possible,  it  is  best  to  enclose  the  dummy  and 
copy  in  a  large  envelope  to  protect  them  and  to 
facilitate  handling.  The  specification  sheet  can 
be  attached  to,  or  printed  on  the  outside  of  the 
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Figure  2-7.-Pre»  layout  sheet 
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envelope  so  that  the  job  can  be  readily  iden- 
tiried. 

.  V  In  a  later  chapter  you  will  find  an  expanded 
discussion  on  specification  sheets,  job  orders, 
and  job  controls. 


SELECTING  THE  TYPE  STYLE 

Some  type  faces  seem  to  fit  ahnost  any  kind 
of  job,  wMle  others  are  suitable  only  for  special 
types  of  work.  There  are  no  hard  and  fast  rules, 
of  course,  that  say  that  one  style  is  right  and 
^another  wrong.  The  use  of  type  is  governed 
entirely  by  good  taste  and  association.  But  to 
dioose  type  wisely,  you  must  be  able  to 
recognize  the  different  type  faces  and  to  know 
something  of  their  general  usage. 

Meet  the  Type  Faces 

Did  you  ever  stop  to  think  how  many 
different  kinds  of  handwriting  you  come  across 
in  a  single  day?  Some  are  large  and  bold;  some 
are  weak;  some  small;  some  clear-and  some  are 
ahnost  illegible.  Type  styles  (called  type  faces) 
lire  much  the,svne. 

The  first  concern  of  a  printer  in  selecting  a 
type  is,  of  coHrse,  clarity.  Type  must  be  le^ble 
to  be  read*  Bjiit  there  is  more  to  it  than  that 
Like  handwi^g,  type  faces  reflect  certain 
characteristics,. such  as  refinement,  dignity,  bold- 
ness or  strength*  Properly  used,  they  can  convey 
the  Reeling  or  mood  of  a  message.  They  may  be 
warm,  brisk,  dignified,  modem,  or  old- 
fashioned— whatever  is  needed  to  emphasize  or 
suggest  the  thoughts  expressed  in  the  copy. 

Printers  hflye.  also  learned  to  use  type  to 
attract  the  reader's  attention.  The  use  of  large, 
bold  faces  is  one  of  the  most  effective  ways  of 
stopping  the  eye.  But  large,  bold  type  is  difficult 
to  read.  It  should  be  limited,  to  a  few  words  of 
copy,  and  it  should  be  followed  by  small,  legible 
faces  that  invite  reading. 

Resemblances  and  Differences 

There  are  thousands  of  type  faces,  and  learn* 
ing  to  recognize  them  is  like  learning  to  recog- 
nize ships  and  aircraft-each  has  its  own  distinct 
characteristics. 


The  first  distinction  is  to  be  made  between 
capital  letters  and  small  letters.  Capitals  are 
usually  called  caps  or  uppercase,  and  the  small 
letters  are  always  called  lowercase.  This  designa- 
tion dates  back  to  the  days  before  automated 
type  setting,  when  all  composition  for  news- 
papers and  books  was  done  by  hand.  Since  a 
great  deal  of  type  was  required,  it  was  divided 
between  two  cases  which  were  placed  on  a 
stand.  The  top  or  upper  case  contained  all  the 
capital  letters  and  the  bottom  case  contained  the 
small  letters. 

Type  is  further  classified  according  to  its  size 
and  the  style  of  letter  that  it  carries.  It  comes  in 
various  sizes.  The  usual  distinction  is  between 
big  letters  (called  display  or  headline  type)  and 
the  small^  sizes  (called  body  or  text  type). 
However,^printers  have  a  system  of  measurement 
that  identifies  type  a  great  deal  more  closely 
than  that.  Printer's  measurements  are  based  on 
the  point  system.  The  point  is  approximately 
1/72  of  an  inch  long,  and  when  one  speaks  of  8 
or  1 2-point  type,  he  simply  means  that  the  body 
of  the  type  measures  1/9  or  1/6  of  an  inch  from 
front  to  back.  Of  course,  the  type  face  itself  is 
seldom  as  large  as  the  body,  because  a  small 
shoulder  or  ledge  is  left  below  the  letter  on  most 
type. 

Metal  type  sizes  range  from  3-  to  120-point, 
but  the  sizes  shown  in  figure  2-8  are  those  most 
commonly  used.  You  will  notice  that  the  faces 
shown  in  the  illustration  are  exactly  alike  in 
design;  they  vary  only  in  size.  Different  sizes  of 
the  same  type  face  are  known  as  a  type  series. 

Type  faces  which  are  similar,  though  not 
exactly  alike  in  design,  are  generally  grouped  in 
another  classification  called  families.  Each 
family  has  a  name  and  certain  basic  family 
resemblances.  Some  families  include  dozens  of 
type  faces  all  different  in  some  way,  yet  all 
having  general  characteristics  that  unmistakably 
identify  them  as  members  of  their  particular 
family. 

Take  the  Bodoni  type  shown  in  figure  2-9,  for 
example.  All  Bodoni  type  is  made  up  of  a 
combination  of  thick  and  thin  lines;  yet  all 
Bodoni  is  not  alike.  The  thickness  of  the  heavy 
lines  varies.  There  is  a  light  face  called  Bodoni 
Book;  the  regular  face,  called  simply  Bodoni;  a 
heavier  face,  called  Bodoni  Bold;  and  a  very  fat 
face,   called   Ultra-Bodoni.   There   are  also 
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Fi0urt  type  face  is  dmified  according  to  its 

style  and  lia^e.  Shown  here  is  a  type  style  in  various 
sizes. 


condensed  faces  of  corresponding  thickness  of 
line,  but  of  narrow  width.  Then  there  are 
expanded  faces,  again  of  corresponding  thick- 
ness, but  stretched  to  extra  width.  Some  families 
have  literally  scores  of  different  faces. 


THE  SIX  CLASSES  OF  TYPE 

Besides  the  series  and  families,  there  is  still 
another  classification  of  type*  It  is  generally 
divided  into  six  groups:  roman>  gothic,  script, 
text,  italic,  and  contemporary.  All  authorities  do 
not  agree  on  this  grouping,  but  for  practical 
purposes,  this  book  will  discuss  type  faces  under 
these  six  main  categories.  (See  fig.  2-10.) 


Roman 

Roman  is  the  type  most  commonly  used  for 
the  text  of  magazines,  newspapers,  and  books.  It 
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Figure  2-9. -Some  type  faces  from  the  Bodoni  family. 


is  chosen  because  everyone  is  familiar  with  it 
and  because  it  is  the  easiest  to  read  in  the 
smaller  sizes  and  in  lengthy  articles. 

Roman  types  are  divided  into  two  classifica- 
tions: modem  and  oldstyle.  The  chief  difference 
between  modem  and  oldstyle  roman  is  found  in 
the  serifs.  (Serifs  are  the  little  cross-strokes  at 
the  ends  of  the  main  lines.)  Compare  the  two 
letters  shown  in  figure  2-11.  You  will  notice  that 
the  oldstyle  letter  has  soft,  rounded,  serifs,  while 
the  modem  letter  has  heavier  shadings  and  thin. 
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Figura  2-101— The  six  main  dasses  of  type. 
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Figfure  2-11.-Conipari$on  of  oldstyle  and  modern 
foman  letten 


clean-cut  hairlines.  Bodoni  is  typical  of  modem 
roman  and  Caslon  is  a  good  example  of  the 
oldstyle  faces.  (See  flg,  2-12.)  Roman  faces  can 
be  used  for  any  kind  of  work,  but  printers 
generally  try  to  avoid  mixing  the  oldstyle  faces 
with  the  modem. 

Gothic 

Study  the  difference  between  the  roman 
letter  and  the  gothic  letter  shown  in  figure  2-10. 
You  will  notice  that  where  the  roman  letter  is 
composed  of  a  series  of  thick  and  thin  lines,  the 
gothic  letter  is  constructed  of  lines  of  even 
weight.  It  has  no  serifs;  it  is  perfectly  plain.  It 
might  be  called  a  block  letter.  Figure  2-13  shows 
some  of  the  gothic  types.  The  sans  serif  included 
in  the  illustration  is  an  up-to-date  style  of 


BINNEY  Old  Style 

BODONI  Bold 

BODONI  Book 
BODONI  Boacni 

CASLON,  True-Cut 

CASLON  Old  Style 

CASLON  Bold 
CASLON  No.  113,  Condensed 
CASLON  Bold  Condensed 

CASLON  Ca^lorx 
CENTURY  Expanded 
dlBNtURY  Expanded  Bold 
CENTURY  Schoolbook 
CENTURY  Schoolbook 

CHELTENHAM  Cheltenham 

CHELTENHAM  Mi  Erin  f^ndosed 
CHELTENHAM  Bold 

CHELTENHAM  Old  Style 
CHELTENHAM  Wide 
CLOISTER  Bold  Condensed 

CLOISTER  Oldstyle 
CLOISTER  Bold 

ENGRAVERS  HODONI 
ENORAVERS  BOLD 

FAIRFIELD  Fairfield 
FORUM  TITLE 

45.207(57)E 
Figure  2-1 2-A  few  of  the  roman  type  faces. 

gothic.  However;  because  of  its  modem  design, 
it  is  generally  grouped,  not  with  the  got  hies,  but 
with  the  contemporary  type  faces. 

As  you  will  ?ee  in  figures  2-13  and  2-14  there 
are  several  kinds  of  gothic  type  faces.  Each  has 
its  place  in  modem  printing.  Copperplate 
Gothic,  for  example,  is  generally  used  for 
letterheads,  envelopes,  cards,  announcements 
and  many  kinds  of  office  forms. 

News  Gothic  is  another  serviceable  face.  It 
may  be  used  as  a  body  type,  and  it  is  equaUy 
serviceable  for  titles  and  headings.  Franklin 
Gothic,  Alternate  Gothic,  and  Poster  Gothic  are 
used  chiefly  for  display  work.  They  are  very 
popular  for  posters  and  headings. 


ERIC 
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CONDENSED  TITLE  eOTHIC  NO.  11 

BANK  GOTHIC  CONDENSED  BOLD 
iFliyiiaiN        Eitn  tuimU 
POSTER  GOTHIC 
nulNKUN  Gothic  Cwidtimd 
MilUllii  filTiC 

BANK  GOTHIC  CONDENSED  MEDIUM 

•NEWS  Gothic 

GOTHIC  NO.  520  TO  526 
LINiii^:<WthleNo.54S 

WlW^tkic  Nl.  1 
MTERNAfti  jotiilc  No.  2 
#TBl{U|itE  lothic  No.  3 

COPWIIPiATiB  OOTHIC  BOLD  NO.  f  3t 

GOTHIC  No.  544 

NEWS  Gothic  Condensed 

GOTHIC  No.  3    Gothic  No.  3 

COPPCKPLATE  OOTHIC  NO.  342.  HEAVY 
.  UNINQ  PLATE  GOTHIC,  HEAVY 
COFPERPUTC  GOTHIC  CONDENSED  NO.  \29.  HEAVY 
GOTHIC  NO.  32     (LIGHT  Copperplate) 
GOTHIC  NO.  3f     (  Bold  Coppcnplate ) 

SOTNiC  NO.  521,  CONDENSED 
GOTHIC  Condenaad  No.  49 

COPPERPLATE  OOTHIC  EXTENDED 
COPPDVUTE  GOTHIC  CONDENSED  NO.  343»  HEAVY 

GOTHIC  No.  6    Gothic  No.  6 

Figure  2-ia-A  Uw  gothic  type  faces.  Alternate  and 
Copperplate  Gothics  have  wide  uie  in  standard  Navy 
forms. 


Script 

Script  and  cursive  type  faces  are  generally 
grouped  together.  Scripts  have  little  connecting 
links  or  kerns  that  combine  the  letters  and  give 
them  the  appearance  of  handwriting;  cursive 
letters  do  not  have  these  kerns.  Actually  the 
scripts  are  an  imitation  of  the  old  Spencerian 
handwriting,  and  the  cursives  are  patterned  after 
old-fashioned  hand  lettering. 


Script  faces  are  extremely  suitable  for  an- 
nouncements and  invitations.  They  may  also  be 
used  to  impart  an  air  of  elegance  and  charm  to 
display  work. 

Figure  2-15  shows  a  few  of  the  script  type 
faces.  You  will  notice  that  some  of  the  faces 
shown  are  contemporary  styles  used  in  modem 
display  work. 

Text 

Samples  of  test  type  faces  are  shown  in  figure 
2-16.  You  may  know  this  type  simply  as  "Old 
English."  Text  was  among  the  first  type  styles 
used.  In  fact,  Gutenberg  worked  almost  ex- 
clushrely  with  this  style  of  type-  Although  it  is 
still  used  frequently,  it  is  generally  limited  to  a 
few  lines  of  copy.  You  should  save  it  for 
something  religious  or  formal,  such  as  prayer 
books,  programs,  and  invitations. 

Italics 

Italics  are  slanting  letters  like  those  shown  in 
figure  2-17.  They  are  made  to  match  almost 
every  roman,  gothic,  and  contemporary  type 
style  in  use  today.  They  are  used  in  text  matter 
to  show  emphasis  and  in  display  work  to  create 
contrast  and  to  add  interest  to  the  job.  Although 
italics  were  originally  used  for  text  they  were 
rather  hard  to  read  in  lengthy  articles,  and  so 
they  have  been  used  less  and  less  for  this 
purpose,  until  today  they  are  used  rather 
sparingly. 

Swash  letters  are  similar  to  italics,  but  they 
are  embellished  by  additional  swirls  and  curves, 
known  as  swashes.  You  can  sometimes  use  them 
with  italics  to  dress  up  a  page  which  otherwise 
might  be  bare  and  unattractive. 

Contemporary  Faces 

The  past  forty  years  have  been  significant  in 
typographical  history.  The  old  gothics  have  had 
their  faces  lifted,  and  everywhere  new  stream- 
lined faces  have  appeared.  Naturally  many  of 
these  modem  faces  are  fads.  Their  style  and 
usefulness  will  be  short-lived.  Out  of  it  all, 
however,  have  come  a  few  serviceable  type  faces 
that  will  take  their  place  alongside  the  old 
standby's  we've  been  discussing 
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Figure  2-14. -Some  uses  of  Gothic  type  faces* 


Leading  the  contemporary  field  are  two 
distinct  styles:  the  square  serif  and  the  sans  serif. 

Sans  serif,  as  you  have  already  seen  is  actually 
a  kind  of  gotWc  type.  It  has  the  same  even 
strokes  as  the  gothic,  and  it  has  no  serifs.  But 
unlike  its  gothic  ancestors,  it  has  such  perfect 
geometric  proportions  that  it  is  generally  clas- 
sified with  the  contemporary  type  faces. 

Study  the  Futura  type  faces  shown  in  figure 
2-18  for  a  moment.  Notice  that  the  letters  seem 
to  be  constructed  from  squares,  rectangles,  and 
other  geometric  forms.  This  type  face  is  the  last 


word  in  shnplicity,  yet  it  is  one  of  the  most 
serviceable  of  all  the  type  faces  the  modem 
printer  has  at  his  disposal.  It  can  be  used  almost 
anywhere. 

Square  serif  is  little  more  than  sans  serif  with 
serifs  added*  It  has  the  same  even  strokes  and 
the  same  perfect  geometric  proportions.  Square 
serif  type  originated  in  Europe  shortly  after  the 
sans  serif  faces  made  their  appearance.  It  became 
popular  in  the  United  States  in  the  early  thirties. 
Some  people  think  it  is  an  off-spring  of  the  old 
Egyptian  alphabet.  Others  believe  it  was  inspired 
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by  typewriter  type  which  was  widely  employed 
by  advertisers  of  that  period.  Stymie  is  a  typical 
example  of  this  typc^  (See  fig.  2-19.) 

Contemporary  display  faces  is  a  classification 
which  includes  hundreds  of  modem  type  faces 
used  in  display  work  today.  There  arc  so  many 
of  them,  that  it  would  be  difficult  to  try  to  list 
them  all.  There  are  a  number  of' scripts  and 
italics,  for  example,  which  can  be  identified  by 
their  streamlined  appearance*  The  Kaufman 
shown  in  filgure  2- IS  is  one  of  these  modem 
scripts*  Others  include  Brush  and  Gilles  Gothic. 

There  are  also  a  number  of  tall,  condensed 
types,  such  as  Onyx  and  Valiant.  Then  there  are 
\ride,  bold  faces,  such  as  Venus  Extrabold 
Extended*  And  in  between,  there  are  medium 
faces,  such  as  Lydian  and  Studio.  These  types 
are  used  diiefly  for  display  composition.  (See 
fig*  2-20.) 

ORNAMENTATION  AND  BORDERS 

Initial  letters  are  large,  capital  letters  that  are 
sometimes  used  at  the  beginning  of  a  paragraph 
to  dress  up  the  page*  They  come  in  all  sorts  of 
styles* 

When  an  initial  letter  is  used,  the  remainder  of 
the  word  is  generally  capitalized.  You  may  use 
either  regular  capital  letters  or  slightly  smaller 
capitals  of  the  same  style  of  type*  These  small 
capitals  are  called  small  caps.  Small  caps  may 
also  be  used  instead  of  italics  to  emphasize 
words  or  phrases  in  the  text  of  books  and 
manuals.  (See  fig.  2-21.) 

Ornaments,  such  as  stars  (called  dingbats)  and 
dots  (called  bullets),  are  used  to  add  interest  and 
beauty  to  a  job.  When  you  use  ornaments,  you 
should  always  select  something  that  goes  well 
with  the  style  of  type  that  you  are  using.  Above 
all,  don*t  overdo  them.  Fancy  types  and  decora- 
tions should  be  used  only  if  ^ey  make  the  word 
more  effective.  Decoration,  just  for  decoration*s 
sake  was  abandoned  at  the  turn  of  the  century 
in  favor  of  simple  harmony  and  balance.  (See 
fi&  2-22.) 

Borders  and  Rules 

Borders  should  be  selected  with  the  same  care 
that  is  used  in  selecting  a  type  face,  because  the 
same  general  principles  of  typography  apply. 


45.207(57)H 
Figure  2-15. -Script  type  faces. 


You  will  find  that  different  borders  go  with 
different  type  faces,  just  as  certain  type  faces  go 
together.  Oine  type  of  border,  called  a  scotch 
rule,  is  made  up  of  one  heavy  line  and  one  thin 
line.  The  scotch  rule  is  ideally  used  with  the 
Bodoni  type  face  because  their  elements  are  the 
same-a  heavy  and  a  thin  line. 

The  various  lines  used  within  a  orinted  page 
are  called  rules.  Rules  may  be  used  to  separate 
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^^^^^^^^^^^^^^^ 

(^ut)orBIaci{Vio.2 

jnod^rn  $^it 
BfiurkaftText 
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Figura  2>ia~Text  type  faces. 

sections  of  a  page,  to  guide  the  readers  eye,  or 
serve  as  writing  lines. 

A  rule  primarily  used  for  a  writing  line  is 
called  a  hairline  rule.  A  medium  rule  is  used  for 
dividing  sections  of  a  form.  A  heavy  rule  is  used 
to  add  special  emphasis  to  a  section  and  is 
generally  used  for  the  first  and  last  lines  of  a 
form.  Figure  2-23  illustrates  the  various  rule 
sizes,  which  are  referred  to  as  line  weights. 

The  selection  of  rules  is  important  to  the 
overall  legibility  of  your  wc-k.  Too  many  rules, 
or  rules  which  are  too  heavy,  tend  to  make  a 
printed  page  or  form  difficult  to  read. 

Legibility 

You  have  already  seen  that  type  must  be 
legible  to  be  read.  A  newspaper  printed  in  Old 
English  or  some  equally  illegible  type  would 
probably  blind  half  of  its  readers-or  at  least, 
wear  them  out  Many  of  the  early  type  faces 


BENEDICTINE  Book  Italic 

FUTURA  Medium  ObiVqir^ 
BmOEMimck  ItmUc 

SPARTAN  Medium  ttolic 

GARAMOND  Bold  Italic 
QOUDY  Handtookd  Italic 

COPPERPLATE  GOTHiC  ITALIC 
BOOKMAN  Old  Style  Italic 
CHELTENHAM  Bold  Italic 

45.207(57)K 
Figure  2*17.-1  talks  are  made  to  match  many  of  the 
type  faces  in  use  today. 


have  been  abandoned  because  they  we?.e  too 
hard  to  read.  The  trend  today  is  toward  legibil- 
ity. 

Type  Style  and  Size 

There  are  certain  factors  that  help  you  attain 
legibility,  just  as  there  are  factors  that  hinder  it. 
The  style  of  letter  that  you  use  is  important. 
The  simpler  it  is,  the  easier  it  will  be  to  read. 
Open,  clean-cut  letters  with  plain  serifs  are  best. 
The  serifs  lend  unity  to  the  words,  binding  them 
together  for  easy  reading. 

The  size  of  the  type  also  affects  le^bility.  \{ 
you  have  ever  tried  to  read  the  small  print  on  a 
contract,  you  know  that  it  is  almost  impossible 
to  read  the  smaller  sizes  of  some  type  faces. 
Eght-  to  fourteen-point  type  is  considered  to  be 
the  most  legible.  Larger  or  smaller  sizes  are 
generally  more  difficult  *o  read. 


Length  of  Line 

The  length  of  the  line  also  affects  the  ease 
with  which  the  material  can  be  read.  You  will 
find  that  2-to  3-inch  columns  are  generally  used 
for  8-point  type  and  2-  to  5-inch  columns,  for 
10-point  type.  The  length  of  the  line  should  be 
reduced  or  increased  in  proportion  to  tlie  size  of 
the  type  used. 
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SANS  Serif  Extra  Bold 
SANS  Serif  Extra  BoM  Condensed 

SANS  Serif  Medium  Condensed 

SANS  Serif  Light 
SANS  Serif  Medium 
aOrii  CENTURY  Ullrabold 
20th  CEr^TURY  Extra  lold 
aOHi  CmniRY  UhraltM  CmhImumI 
20rii  QNTURY  Extra  Bold  Condensed 

20th  CENTURY  Medium  Condensed 
20Hi  CENTURY  Bold 

20lh  CENTURY  Medium 


STYMIE  Light 
STTBIIE  Extra  Bold 

STYMIE  Bold 

STYMIE  Medium 

SmmS  Sxini  Bill  CMubnetl 

BAUER  Beton  Bold 
GIBDER  HooTT 

EARNAK  Medium 


niniRn  oiipiav 

FUTURA  Bold 

FUTURA  Demibold 
FUTURA  Bold  Condensed 
FUTURA  Medium 
FUTURA  Medium  Condensed 

KABEL  Lisht 

KABEL  Medium 

KABEL  Bold 

SPARTAN  Medium 
SPARTAN  Block 

45.207(57)N 
Figure  2*18.-^an  serif  type  faces. 


The  length  of  lines  is  always  measured  in 
picas-another  printers  measure.  The  pica  is 
equal  to  12  points,  and  there  are  approximately 
6  picas  to  the  inch.  Therefore  a  line  of  type  3 
mches  long  is  said  to  be  18  picas  long.  Printers 
use  a  ruler  called  a  line  gage  for  measuring 
lengths.  (See  fig.  2-24.)  It  is  marked  in  inches  on 
one  side  and  in  picas  on  the  other  so  that  you 
can  measure  dimensions  either  way. 

Spacing  Between  Lines 

The  amount  of  spacing  between  the  lines  is 
another  factor  tliat  affects  legibility.  In  gpneraJ, 
more  space  should  be  used  between  long  lines 
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Figure  2-19.TrSf)uare  serif  type  faces. 
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Figure  2-20.-Con temporary  dispfay  type  faces. 


£lf(iuiH  Cursive 

BALLOON  BOLD 
OFFENBACH  MEDIUM 
YAUANT  ValMt 

ONYX  Onyx 

CARTOON  SOLO 

runiu 

LYDIAN  Bold 

Dom  Casual 

Trend 
Studio 

Venus  X-B  Extend. 
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pESEHVATiONs  CAN  BE  MADE  by  submitdng  an  appU- 
^  cation  to  the  activity  Navy  Exchange  Officer  wnlch 
contains  the  following  information: 

•  Name,  rank  or  rate»  and  service  number. 
•Number  of  units  being  requested 
•Reservation  dates. 

•Number  in  the  famify. 

•Duty  station  to  whicJi  you're  ordered. 

•  Intermediate  duty  station  address  or  leave  ad- 
dress to  whidi  confirmation  of  reservation  may  be 
mailed.  ^ 

•  Present  address. 


57.693 

Figure  2*21.-lnitial  letters,  small  cap^  and  ornaments 
ar»  used  to  attract  attention. 
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The  space  between  the  lines  is  called  "lead- 
ing,'' pronounced  led-ding.  The  tenn  leading 
derives  from  the  thin  metal  strips  used  by  the 
hand-set  type  compositor  to  separate  the  lines  of 
type.  The  space  between  the  lines  is  measured  in 
points. 

Spacing  Between  Words 

Proper  spacing  between  words  is  still  another 
key  factor  in  obtaining  legibility.  You  must  use 
sufficient  space  between  the  words  to  prevent 
them  from  running  together. 

In  hand-set  composition,  blank  pieces  of  type 
are  used  to  space  between  words.  Cold  type 
composition  equipment  usually  has  two  spacing 
keys»  either  of  which  may  be  used  depending 
upon  the  amount  of  space  required. 

Letterspacing 

Certain  type  faces,  primarily  large  display 
faces,  are  more  legible  if  space  is  added  between 
the  individual  characters.  This  technique  is 
called  letterspacing.  In  figure  2-25,  you  can  see 
how  letterspacing  increases  legibility. 


57.17 

Figure  2-2Z-0mament5  and  borders. 


A  

B  

C  

Legend: 

A.  HAIRLINE  RULE 

B.  UlOm  RULE(t/2  POINT) 

C.  HEAVY  RULE  (1  POINT) 
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Figure         Comparison  of  rule  weights. 


than  between  short  lines.  Certain  type  faces  also 
call  for  wider  spacing  between  the  lines  than 
others. 


ADDITIONAL  LEGIBILITY  FACTORS 

Other  factors  which  affect  legibility  are  listed 
in  the  following  paragraphs: 

1.  Caps  and  lowercase  letters  are  more  legible 
than  lines  set  in  aU  caps.  Words  set  in  all  caps  in 
a  script  or  text  type  face  are  almost  illegible. 
(See  figure  2-26.) 

2.  Oldstyle  roman  faces  are  more  readable 
and  easier  on  the  eyes  than  modem  roman  faces. 

3.  Medium  faces  are  more  legible  than 
condensed  or  expanded  faces,  particularly  in  the 
smaller  sizes. 

4.  Expanded  faces  are  more  readable  than 
condensed  faces,  but  they  take  up  more  room 
and  are  sometimes  not  worth  the  difference. 

5.  Condensed  faces  are  more  practical  than 
expanded  type  for  display  work,  because  more 
characters  can  be  placed  in  a  line  and  the  type  is 
large  enough  that  there  is  no  appreciable  loss  of 
legibility. 
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Figure  2-24.-The  line  gage. 
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CHANGE  OF  COMMAND 


CHANGE  OF  COMMAND 

45.207(57C)A 
Figure  2-25.-Letter$pactng  of  large  display  type 
faces  increases  legibility. 


6.  Ample  white  space  (margins)  make  a  page 
more  readable. 

7.  Paragraphs  and  indentions  help  to  break 
up  the  page  and  increase  legibility. 

8.  ttfferent  type  faces  should  be  mixed 
sparingly;  it  is  better  to  use  different  sizes  of  the 
same  type  face  or  a  different  type  series  within 
the  family  than  to  mix  a  variety  of  type  families. 

SUMMARY 

Work  that  is  sent  to  your  shop  which  is  a 
reprint  of  a  job,  requiring  no  changes  or  correc- 
tions, is  termed  "camera-ready". 

New  or  original  jobs  require  several  steps  of 
job  planning  and  copy  preparation.  These  steps 


may  include  the  following:  preparing  a  layout, 
making  a  dummy,  selecting  type  styles,  composi- 
tion of  the  type  matter,  ruling,  and  preparing 
the  artwork.  The  size  and  complexity  of  the  job 
determines  whether  all  the  steps  are  necessary. 

The  layout  shows  the  arrangement  of  the  type 
matter  and  the  position  of  the  illustrations.  It  is 
the  first  step  taken  in  planning  a  job. 

A  dummy  is  generally  prepared  for  multiple 
page  booklets.  It  is  in  the  form  of  blank  pages 
ruled  to  scale  with  markings  which  indicate  type 
sizes  and  styles,  rule  weights,  and  other  perti- 
nent information. 

The  selection  of  the  type  size  and  style  is 
important  to  each  job.  Legibility  is  the  first 
concern  when  making  a  type  selection. 

Type  styles  are  grouped  into  six  classifica- 
tions: roman,  gothic,  script,  text,  italic,  and 
contemporary. 

The  selection  of  rules,  borders,  and  ornaments 
are  as  important  to  a  job  as  the  type  selection. 
Certain  rules,  borders,  and  ornaments  go  with 
certain  type  faces,  just  as  different  type  faces  go 
together. 

There  are  many  factors  which  determine  the 
legibility  of  a  printed  page.  The  size  and  style  of 
the  type,  the  length  of  the  lines,  and  the  amount 
of  spacing  between  the  words  and  lines  are  all 
legibility  factors. 


CI|ange  of  fiommand  Ceremong 


Figure  2- 26. -Script  and  text  type  styles  set  in  caps  lose  legibility. 
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CHAPTER  3 

COLD  TYPE  COMPOSITION 


Material  which  is  to  be  printed  is  generally 
referred  to  as  "copy."  Copy  which  is  produced 
by  methods  that  do  not  include  the  use  of  metal 
type  or  slugs  is  known  in  the  trade  as  cold  type 
copy  or  cold  type  composition.  Phototypeset 
copy  obtained  from  the  Headliner  and  type- 
written copy  from  such  machines  as  the  IBM 
Proportional  Spacing  Machine,  the  IBM  Selectric 
y  Composer,  the  Justowriter,  and  the  VariTyper 
are  m  this  category. 

This  manual  was  printed  by  offset  lithography 
.  from  copy  which  was  composed  on  the  Jus  to- 
writer.  After  this  copy  was  proofread  and 
cofrccted,  it  was  photographed  to  provide  the 
negatives  from  which  the  lithographic  plates 
were  obtained.  The  term  "reproduction  proofs" 
is  generally  applied  to  this  type  of  copy. 

As  you  know,  photo-offset  printing  is  done 
from  flat,  metal  plates  rather  than  from  raised 
^  surfaces.  Since  these  plates  are  produced  from 
negatives,  it  matters  little  whether  the  copy 
consists  of  reproduction  proofs  pulled  from 
type,  clippings,  cold  type  composition,  or 
phototypeset  copy.  Any  of  these  media  may  be 
used  as  long  as  the  copy  is  sharp  and  black  so 
that  it  will  photograph  well. 

In  this  chapter,  you  will  learn  the  operating 
features  of  the  most  prevalent  cold  type  com- 
posing equipment  in  use  in  the  Navy  today.  You 
will  also  see  how  the  copy  is  prepared  and 
corrected  before  it  is  photographed. 


COPY  FITTING 

It  is  sometimes  necessary  to  photograph  cold 
type  composition  on  a  smaller  scale  so  that  it 
will  fit  into  the  space  allotted  to  it.  This  is 
known  as  reducing  it.  Typewritten  copy  is 
frequently  reduced  by  one-third  or  one-half  of 
its  original  size. 


Of  course,  when  you  reduce  the  width  of  a 
block  of  type,  you  also  reduce  its  height. 
Therefore,  you  must  plan  your  woric  in  the 
proper  proportions  so  that  it  w?!l  come  down  to 
the  correct  dimensions  when  it  is  reduced.  To 
find  your  typing  dimensions,  you  can  use  a 
simple  plan  for  proportionate  reduction  or 
enlargement.  This  plan  is  called  "scaling."  Figure 
3-1  shows  how  to  scale  work  for  enlargement  or 
reduction.  As  you  will  see  later,  this  same 
system  can  be  used  for  fitting  photographs  and 
artwork  into  the  job. 


Scaling  Wheel 

You  can  also  scale  copy  or  art  with  a  scaling 
wheel,  like  that  shown  at  the  top  of  figure  3-2. 
Although  the  dial  of  the  wheel  shown  in  the 
illustration  contains  a  number  of  different 
scales,  it  is  only  necessary  for  you  to  use  the 
outer  one  (Scale  C)  when  scaling  copy  or 
artwork.  Set  the  longest  pointer  (called  the 
cursor)  to  the  number  on  the  scale  that  cor- 
responck  to  the  actual  width  of  the  copy.  Once 
this  pointer  is  set,  it  will  not  move  when  you 
turn  the  other  pointer.  Set  the  short  pointer  to 
the  number  on  the  dial  that  corresponds  to  the 
actual  depth  of  the  copy. 

Next  move  the  long  pointer  to  the  number  on 
the  scale  that  represents  the  new  width  after 
reduction  or  enlargement.  (The  shorter  pointer 
will  turn  with  the  long  pointer.)  Read  the 
number  under  tiie  indicator  on  the  short 
pointer.  This  number  represents  your  new 
depth. 

An  actual  example  will  help  to  make  this 
clear.  Suppose  your  copy  is  40  picas  wide  and 
30  picas  deep  and  you  want  to  reduce  it  to  20 
picas  in  width.  You  should  set  the  long  pointer 
at  40  and  the  short  pointer  at  30.  Then  move 
the  long  pointer  to  20  and  read  the  number 
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S'if^OSC  YOU  HAVE  COPY 
3  IN.  WIDE  AND  6  IN. 
DEEP  WHICH  YOU  MUST 
REDUCE  TO  riT  INTO  A 
2   IN.   COLUMN   .    .  . 


....  rtRST.  DRAW  A 
RECTANGLE  THE  EXACT 
SIZE  OF  THE  COPY   .    .  . 


....  THEN  DRAW  A 
DIAGONAL  FROM  THE 
LOWER  LEFT  CORNER 
TO  THE  RIGHT  UPPER 
COKNEII  •   •  . 


.   .   .  MEASURE  OFF  2  IN. 
ONVOURtOTTOM  LINE  AND 
DRAW  A  DOTTED     LiNE  AT 
A     RIGHT     ANGLE   FROM  |T 
TO  THE     DIAGONAL  LINE. 


complete  the  rectangle 
and  measure  the  space. 
It  is  the  area  your 
copy  will   occupy  when 

REDUCED. 


Suppose  that  you  wish  .  .  to   find  your  typing 

to  type  the  copy  one-  dimensions*    draw  a  rec- 

half  larger  so  that  it  tangle  2  in.  x4  in.  and 

can    bc    reduced  when  run  a  diagonal  across  it. 

photographed  ...  ... 


EXTENO  THE  BASE 
(i  OF  2  lN.}l 


.  .  .  DRAW  THE  DOTTED 
LINE  AT  A  RIGHT  ANGLE 
TO  THE  BASE  LINE  AS  BE- 
FORE* AND  EXTEND  THE 
DIAGONAL  LINE  TO  MCET 
IT   .    .  . 


THEN  COMPLETE  THE  REC- 
TANGLE AND  YOU  WILL 
FIND  YOUR  TYPING  AREA. 


Figure  3-1.-Methods  of  scaling  for  enlargement  and  reduction* 


57. 15.0:.  16.0 


under  the  indicator  on  the  short  pointer.  You 
will  find  this  number  is  15. 

In  case  you  do  not  have  a  scaling  wheel,  like 
the  one  shown  in  the  illustration,  you  may  be 
able  to  use  the  scaling  wheel  that  comes  with  the 
camera  in  your  shop.  The  illustration  at  the 
bottom  of  figure  3-2  shows  a  scaling  wheel 
distributed  by  the  Multigraph-Addressograph 
Corporation.  It  consists  of  two  dials  joined 


together  in  such  a  manner  that  the  inner  dial  can 
be  turned.  If  your  copy  is  5  inches  wide  and  10 
inches  deep  and  you  wish  to  reduce  it  to  3 
inches  in  width,  you  can  find  your  new  depth  by 
moving  the  inner  dial  until  the  S  is  alined  with 
the  3  on  the  outside  dial.  Then  look  at  10  on  the 
inside  dial.  Directly  over  it  on  the  outer  dial  you 
will  find  the  figure  6,  which  represents  the  new 
depth  of  your  copy  after  reduction. 
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57.580 

Figure  S-Z-Scating  wheels. 


Character  Counting 

Copy  is  generally  prepared  on  the  regular 
typewriter  before  it  is  set  in  type  or  composed 
on  the  Varityper  or  IBM  Proportional  Spacing 


Machine.  By  making  a  few  simple  calculations, 
printers  can  determine  beforehand  just  how 
much  space  the  typewritten  copy  will  fill  when 
it  is  s^t  in  letterpress  type.  You  can  use  the  same 
copy  fitting  method  to  find  the  amount  of  space 
that  the  work  will  fill  when  it  is  produced  on  the 
coldtype  composing  machines. 

1.  Find  the  number  of  characters  (and 
spaces)  on  each  page  of  the  typed  manuscript, 
using  the  method  shown  in  figure  3-3.  After  you 
have  found  the  number  of  characters  (and 
spaces)  on  each  page,  add  them  all  together  to 
get  the  total  number  of  characters  in  the 
manuscript. 

2.  Next  determine  the  number  of  characters 
that  will  go  in  one  line  composed  to  the  proper 
width  in  a  suitable  type  face. 

a.  Find  a  printed  specimen  composed  in 
the  size  and  type  style  that  you  wish  to 
use. 

b.  On  this  specimen  measure  off  the  width 
you  wish  to  use  and  draw  a  line  down 
the  right  side,  in  the  manner  shown  in 
figure  3-3. 

c.  Count  the  characters  (and  spaces)  in  five 
representative  lines  to  see  how  many 
characters  occur  between  the  left  mar^n 
and  the  pencil  line  on  the  right. 

d.  Divide  the  total  number  of  characters 
found  in  the  five  lines  by  5  (the  number 
of  lines  counted).  This  will  give  you  the 
average  number  of  characters  per  line  for 
this  style  and  size  of  type. 

e.  Divide  the  total  number  of  characteisin 
the  manuscript  by  the  average  number  of 
characters  that  will  go  into  one  line  of 
type.  The  result  will  be  the  number  of 
lines  that  the  copy  will  fill. 

3.  Now  determine  how  many  lines  (of  the 
selected  type  size  and  spacing)  will  go  in  1  inch. 
Divide  this  number  into  the  total  number  of 
lines  to  find  the  length  of  the  copy  in  inches. 

4.  Finally  make  allowances  for  headings  and 
illustrations  in  determining  the  total  amount  of 
space  that  your  copy  will  fill. 

If  you  find  that  the  copy  will  not  fit  Into  the 
amount  of  space  allotted  to  it,  you  may  select  a 
smaller  type  face,  vary  your  spacing,  or  have  the 
copy  reduced.  You  have  seen,  in  figure  3-1,  how 
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ESTIMATING  THE  NUMBER  OF  MANUSCRIPT  CHARACTERS 
To  determine  the  number  of  characters  in  the  manuscriptl* 
you  must  count  every  character  and  space  on  each  page.    If  the 
typewritten  lines  are  fairly  even  in  length,  you  may  use  the 
following  system  for  Mking  computations: 

1.  Draw  a  light  pencil  line  down  the  right  side  of  thi 
copy  at  a  point  where  the  majority  of  the  lines  seen  to  end, 

2.  Count  the  number  of  characters  (and  spaces)  betweer^ 
the  left  margin  and  the  line.  This  will  give  you  the  nun^etj 
of  characters  to  the  average  line.  j 

3.  Multiply  this  number  by  the  number  of  lines  on  the  ^age* 

4.  You  will  notice  that  some  lines  run  over  the  pencil^ 

I 

mark  and  some  lines  stop  short  of  it.    Proper  allowance  mustj 
be  made  for  these  long  and  short  lines.    Co  back  and  count  tjhe 
number  oi  characters  (and  spaces)  that  run  over  on  the  right! 
side  of  the  pencil  m^^rk.    Add  these  to  your  total  in  step  3.| 

5.  Then  count  the  number  of  spaces  that  some  lines  arj 
short  of  the  pencil  line  and  subtract  this  number  from  the  tjOtal 
in  step  A.    The  adjusted  total  will  be  the  number  of  charactjers 
on  the  page.    (Note .--Some  layout  men  omit  steps  A  and  5  unlless 
very  accurate  calculations  are  required.)  I 

6.  Following  this  procedure,  find  the  nutsber  of  characjters 
4.01  each  page  in  the  manuscript  and  add  them  together.    The  |sum 
will  be  the  total  number  of  characters  (and  spaces)  in  the  | 


manuscript. 


Rflure  3-a-How  to  find  the  number  of  characters  on  a  typewritten  page.  Draw  a  pencil  tine  down  at  the  right  side  at  a 
point  vifhere  the  majority  of  the  lines  end.  Then  count  the  number  of  characters  and  spaces  that  occur  in  the  top  line 
between  the  pencil  mark  and  the  left  margin.  Multiply  this  by  die  number  of  lines  on  the  page.  To  this  total,  add  the 
number  of  characters  that  extend  beyond  the  pencil  line,  and  subtract  the  number  of  spaces  that  any  line  is  short  of 
the  pendl  line. 
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^/i  to  plan  copy  proportions  when  reductions  are 

||/;r*needed. 

^5  There  are  many  other  methods  of  copy 
fitting.  Some  operators  use  plastic  scales  which 

^  they  fit  against  the  typed  lines;  others  use  copy 
fitting  charts  showing  the  number  of  characters 
of  each  size  of  type  that  will  go  into  1  pica  of 
space  and  so  on.  But  most  of  these  are  simply 

f\/  variations  of  the  process  just  described. 

t6 

i  DIRECT  IMAGE  MASTERS 

f As  a  Navy  lithographer,  you  will  find  that 

^  some  of  your  woric  is  prepared  on  paper  or 
plastic  direct  image  masters  or  plates.  A  direct 
image  master  is  a  plate  on  which  the  image  is 

It*    directly  applied,  bypassing  the  use  of  a  photo- 

l>4   graphic  process. 

Direct  image  masters  come  in  many  different 
sizes,  but  are  primarily  used  on  the  smaller 
presses.  They  are  economical  for  short-run  work 
,  and  will  produce  satisfactory  copies  for  many  of 
r the  jobs  sent  to  your  shop. 

Preparation  of  Direct  Image 
1^^-.  Masters 

f|       The  quality  of  the  copies  printed  from  direct 
|r    image  masters  is  determined  by  the  way  they  are 
prepared.  A  manual  typewriter  may  l     ^ed  to 
prepare  them,  however  an  electric  typev     v  or 
cold  type  composing  machine  is  preferreo.  .  *th 
^)    electric  equipment,  tiie  typing  pressures  are 

better  controlled. 
^?       A  special  grease  base  (carbon)  ribbon  must  be 
f/^   used  to  obtain  an  image  on  the  master  which 
f     will  stand  up  through  the  printing  process.  In 
addition  to  the  reproducible  ribbon,  special 
reproducible  pens  and  pencils  must  be  used  if 
1^    the  master  is  to  have  a  signature  or  drawing. 
iijj   (Note:   Photographs  may  not  ordinarily  be 
reproduced  when  direct  image  masters  are  used.) 
tj       When  working  with  these  masters,  it  is  impor- 
tant  tiiat  you  keep  tfi."  composing  equipment 
^     dean  and  in  good  operating  order.  Otherwise  the 
r '    grease  from  the  ribbon  will  smear  on  the  master 
f     and  the  finished  copies  will  have  a  poor  appear- 
[     ance.  Because  of  their  affinity  for  grease,  direct 
image  masters  will  also  accept  the  natural  oils 
*:     from  your  fingers  and  print  them  as  smudges. 


Handle  Uie  masters  along  the  edges  whenever 
possible. 

A  soft,  greaseless  eraser  is  used  to  make 
corrections  to  direct  image  masters.  A  light, 
lifting  stroke  with  the  eraser  must  be  used  to 
prevent  the  coated  surface  of  the  master  from 
being  damaged.  A  faint  ghost  of  the  original 
image  remaining  after  an  erasure  will  not  re- 
produce on  the  finished  copies. 

Before  starting  to  type  on  one  of  these 
masters,  go  over  it  with  a  piece  of  cotton  to 
remove  any  chalkiness  from  its  surface. 


Margins 

Direct  image  masters  have  printed  on  them 
light  lines  which  serve  as  guide  lines  to  the 
typist.  These  guide  lines  will  not  reproduce 
when  the  master  is  printed.  The  guide  lines  show 
the  relative  position  of  the  copy  when  the  job  is 
run  on  the  press.  The  distance  between  the  line 
marked  "write  below  this  line"  and  the  top  edge 
of  the  master  is  known  as  the  gripper  margin.  No 
copy  can  fall  within  this  area  because  the  press 
grippers  overiap  the  sheet  in  this  space  when 
they  clasp  it  to  pull  it  through  the  press.  You 
will  learn  more  about  gripper  margins  in  a  later 
chapter. 

Figure  3*4  illustrates  a  direct  image  master 
which  is  run  on  a  Multilith  offset  press. 


Drawing 

You  can  draw  or  letter  on  paper  and  plastic 
plates  with  crayon,  pencil,  grease-base  ball  point 
pen,  or  specially  prepared  inks.  When  typing  and 
drawing  are  combined,  it  is  usually  best  to  do 
the  typing  first  Proofs  from  letterpress  type 
may  also  be  pulled  on  these  plates  for  direct- 
image  reproduction. 


THE  VARITYPER 

The  most  common  cold  type  composing 
machine  in  use  in  the  Navy  is  the  VariTyper, 
:iianufactured  by  the  Addressograph-Multigraph 
Corporation.  In  this  section  we  will  discuss  the 
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Figure  3-4-A  direct  image  matter. 


57.69S 


41 


LITHOGRAPHER  3  &  2 


use  of  the  VariTyper  720.  If  your  shop  uses  a 
different  model,  you  will  find  that  the  proce- 
dures discussed  here  are  similar  for  all  models. 

The  VariTyper  is  similar  in  appearance  to  an 
dectric  typewriter.  There  arc  two  basic  models, 
the  DS  (Differential  Spacing)  and  the  DSJ 
(Differential  Spacing  Justifier).  Each  model  uses 
interchangeable  type  fonts  and  provides  propoi"- 
tional  (differential)  spacing.  Proportional 
spacing  automatically  spaces  each  letter  to  its 
design  width.  For  example,  the  **i"  and  "1"  are 
set  in  narrower  spaces  than  ''VP'  and  "M". 

The  DSJ  model  VariTyper  machines  have  the 
additional  capability  to  automatically  justify  the 
copy.  In  the  trade,  to  justify  copy  means  that 
the  space  between  words  in  a  line  is  varied  so 
that  each  line  is  thef.same  length.  If  you  look 
closely  at  several  lines  on  this  pag^,  you  can  see 
diat  die  spacing  between  the  words  is  not  equal 
but  each  line  is  the  same  length. 

When  you  want .  to  justify  copy  on  the 
VariTyper,  it  is  necessary  to  type  each  line 
twice.  During  die  first  typing,  the  machine 
legisters  the  amount  of  space  used  by  the  line. 
The  second  time  the  line  is  typed,  the  machine 
automatically  inserts  the  amount  of  space  be- 
tween the  words  that  is  required  to  space  the 
line  to  the  proper  length.  You  will  see  how  the 
VariTyper  is  set  up  to  justify  later  in  this 
chapter.  Rgure  3-5  illustrates  the  two  typings 
itquired  to  obtain- justification. 


This  column  is  on  exomple  of  justified  copy  produced 
on  the  VariTyper.  After  the  justifier  is  set  ond  the  rough 
copy  line  hos  been  typed,  o  justified  line  con  stort  ot  any 
position  to  the  right  of  the  rough  copy.  As  shown  here, 
the  rough  copy  and  justified  copy  are  typed  line  for  line. 

This  column  is  on  example  of  justified  copy  produced 
on  the  VoriTyper.  After  the  justifier  is  set  and  the  rough 
copy  line  hos  been  typed,  o  justified  line  con  stort  ot  ony 
position  to  the  right  of  the  rough  copy.  As  shown  here, 
the  rough  copy  ond  justified  copy  ore  typed  line  for  line. 

57.696 

Figure  3-S.->Hi$tified  copy  produced  on  the 
VariTyper. 

O 


Type  Fonts 

The  type  plate  used  in  the  VariTyper  is  called 
a  type  font.  There  are  hundreds  of  different 
sizes  and  styles  of  type  fonts.  The  average  Navy 
shop  will  have  four  or  five  styles  and  two  or 
three  sizes  of  type  fonts.  See  figure  3-6  for 
examples  of  VariTyper  type  fonts  which  arc 
available. 

Each  font  is  identified  by  a  series  of  numbers, 
which  are  stamped  on  the  face  of  the  font  or 
scribed  on  the  back  of  the  font  Rgure  3-7 
illustrates  the  position  of  the  identification 
number  on  the  front  of  a  font.  The  fonts  arc 
storcd  in  a  drawer  at  the  base  of  the  machine. 


45.207(57)TX 
Figure  3-6. -Some  of  the  type  stylet  available  for 
VariTyper  composing  machines* 
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IDENTIFICATION  NUMBER 


660-lOB 

V—  ,  f   ^  

STYLE  POINT  HORIZONTAL 

NUMBER  SIZE  SPACING 

S7.14D(57C)AX 
Figure  3>7.— Type  font  Idmitification  number. 


Machine  Set-up  Procedures 

Before  studying  the  steps  of  operation  of  the 
VariTyper,  you  should  become  familiar  with  the 
various  parts  and  functions  of  the  machine. 
Study  figure  3-8  carefully  and  refer  to  it  as  you 
read  the  following  pages. 

Inserting  the  Paper 

Most  composition  on  the  VariTyper  is  done 
on  a  hard  surfaced  composition  paper.  This 
paper  is  always  placed  in  the  machine  with  the 
white  side  facing  the  operator.  To  insert  the 
paper  in  the  machine: 

1.  Open  the  feed  rolls  (I),  by  moving  the  feed 
roll  release  lever  (N),  shown  in  figure  3-8,  to  the 
rear. 

2.  Insert  the  paper  between  the  feed  rolls 
into  the  paper  basket  Position  the  paper  in  the 
carria^  and  set  the  paper  guides  (L),  shown  in 
figure  3-8. 

3.  Turn  the  feed  roll  knob  (J),  shown  in 
figure  3-8,  out  to  disengage  the  line  spacing 
device.  Tum  the  knob  to  roll  the  paper  into  the 
paper  basket  Push  the  knob  in  and  lock  it  to 
re-engage  the  line  spa^^tng  device. 

You  should  use  the  split  wooden  roller  to 
insert  long  sheets  of  paper  or  direct-image 
masters  into  the  machine.  The  roller  opens  and 
closes  by  means  of  a  locking  clamp  at  each  end. 


To  use  the  roller,  place  it  in  the  paper  basket  in 
an  open  position.  Insert  the  paper  through  the 
paper  feed  rolls  and  into  the  wooden  roUen 
Next,  close  the  roller  and  lock  the  clamps  at 
each  end.  Now  wind  the  roUer  so  that  the 
working  surface  of  the  paper  or  master  is  kept 
inward.  Finally,  position  the  roller  and  paper  in 
the  carriage  and  close  the  feed  rolls* 

Inserting  the  Type  Fonts 

The  anvil  (M),  shown  in  figure  3-9,  will  hold 
two  type  fonts.  There  are  two  dots  on  the  anvil. 
Most  operators  use  the  side  with  the  black  dot 
for  the  most  uequently  used  font  The  side  with 
the  red  dot  is  used  for  an  italic  or  sub-head  font. 
To  insert  a  type  font  in  the  anvil  in  the  printing 
position: 

1.  Raise  the  anvil  by  moving  the  type  change 
lever  (G),  shown  in  figure  3-8,  forward. 

2.  Place  the  font  in  the  anvil  by  aligning  the 
centerline  on  the  font  with  the  dot  marking  on 
the  anvil.  (The  small  bushing  at  the  rear  of  the 
type  font  is  placed  downward  when  you  insert 
tlie  font  into  the  anvil.) 

3.  Slide  the  type  font  to  the  left  until  the 
centerlines  of  the  font  and  the  anvil  are  aligned* 

4.  Lift  the  anvil  knob  (EX  shown  in  figure 
3-9,  and  tum  the  anvil  so  that  the  type  font  is 
facing  the  paper. 

5.  Release  the  type  change  lever. 

Basic  Machine  Settings 

The  following  section  explains  the  various 
adjustments  and  settings  which  you  must  make 
before  you  actually  begin  composing  copy  with 
the  VariTyper.  You  must  perform  each  of  these 
operations  to  produce  quality  work. 

Horizontal  Spacing 

The  term  horizontal  spacing  refers  to  the 
amount  of  spacing  allowed  for  each  character  of 
a  type  font  A  12-point  font  wUl  naturally  allow 
more  characters  to  a  four  inch  column  than  a 
18-point  font 

There  are  four  horizontal  spacing  selections 
on  the  VariTyper;  A,  B,  C,  and  D.  The  size  and 
style  of  the  type  face  being  used  determines 
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A.  TYPE  FONT  DRAWER 

B.  CAPITAL  KEY 

C.  CAPITAL  LOCK  KEY 

0.  FIGURE  KEY 

e.  FIGURE  LOCK  KEY 

F.  IMPRESSION  CONTROL  KEY 

G.  TYPE  CHANGE  KEY 

H.  LEFT  MARGIN  DIAL 

1.  FEED  ROLLS 

J.  FEED  ROLL  KNOB 

K.  LINE  SPACING  DEVICE 

L.  PAPER  GUIDES 


M.  ANVIL 

N.  FEED  ROLL  RELEASE  LEVER 

0.  JUSTIFIER  DIAL 

P.  MARGIN  STOP  ADJUSTER  KNOB 

Q.  NON-PRINT  LEVER 

R.  SUPPRESSION  CONTROL  LEVF.R 

S.  AUTOMATIC  CARRIAGE  RETURN 

AND  PAPER  FEED  KEY 
T.  TWO  INCREMENT  SPACE  BAR 
U.  THREE  INCREMENT  SPACE  BAR 


Figure  3-8.-VariTyper  line  spacing  controls. 


57.14(57C)-720X 


which  horizontal  spacing  you  select.  The  correct 
spacing  for  a  font  is  indicated  in  the  font 
identification  number.  (See  fig.  3-7.) 

As  you  see  in  figure  3-10,  the  horizontal 
spacing  is  selected  by  placing  the  horizontal 
spacing  lever  (A)  into  one  of  the  slots.  The 
indicator  window  (B),  shows  the  slot  in  which 
you  have  placed  the  lever. 


Vertical  Spacing 

When  you  make  the  vertical  spacing  setting  on 
the  VariTyper,  you  are  actually  setting  the 
amount  of  space  the  paper  is  moved  up  after 
you  complete  a  line.  For  example,  if  you  are 
using  a  10-point  type  font  and  want  2-points  of 
space  between  each  line,  you  should  set  the 
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C. 

OCT  ON  ANVIL 
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57.14D<57C)BX 

Figure  3-9.— Inserting  a  type  font 

*- 

□ 

.1 

A,  HORIZONTAL  SPACING  LEVER 

B.  INDICATOR  WINDOW 

57.697X 

Figure  3-10.— Setting  the  horizontal  space  setting 
on  the  VarlTyper. 

machine  for  12-points  of  vertical  spacing.  Tlien 
each  time  you  complete  a  line,  the  paper  will 
advance  12-points  up  in  tlie  carriage.  Refer  to 
figure  3-1 1  when  following  these  vertical  spacing 
setting  procedures: 

1.  Pull  out  tlie  point  indicator  (B)  and  align 
its  groove  with  the  number  on  tlie  dial  (A) 


A.  DIAL 

B.  POINT  INDICATOR 

C.  LINE  FEED  LEVER 

D.  LINE  FEED  DIRECTION  LEVER 

E.  FEED  ROLL  KNOB 


57.698X 

Figure  3-1 1.— VariTyper  line  spacing  controls. 

which  corresponds  to  the  points  of  spacing 
desired.  (The  dial  is  marked  in  half-point  gradua- 
tions from  0  through  18-points.) 

2.  Position  the  line  feed  direction  lever  to  the 
right  to  feed  the  paper  upward.  Paper  feed  can 
be  accomplished  by  using  either  the  line  feed 
lever  (C),  or  the  paper  feed  key  (S),  shown  in 
figure  3-8.  (Note:  You  cannot  feed  paper  down 
into  the  basket  with  the  paper  feed  key.  To 
lower  the  paper  into  the  paper  basket,  move  the 
paper  feed  direction  lever  to  the  left  and  use  the 
line  feed  lever) 

Impression  Setting 

As  you  can  see  in  figure  3-12,  a  hammer 
presses  the  paper  against  the  type  font  to 
produce  an  image  on  the  paper.  The  amount  of 
impression  applied  is  controlled  by  tlie  machine, 
not  by  the  operator  when  he  depresses  the  keys. 
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57.14D(57C)CX 
Figure  3-12.— Hammer  striking  a  character. 

The  impression  control  key  (F),  shown  in 
figure  3-8,  can  be  set  for  ten  different  degrees  of 
impression.  The  size  and  style  of  the  type  font 
you  are  using  determines  which  impression 
setting  you  select.  The  heavier  type  faces  will 
require  a  setting  in  tliesix  to  ten  range.  Medium 
type  faces  require  a  four  lo  five  setting.  The 
lower  settings  are  used  for  tlie  small,  light  type 
faces. 

Suppression  Control 

The  ''uppression  control  lever  (R),  shown  in 
figure  3-8,  lessens  the  force  of  tlie  hamn^er  on  all 
the  two-increment  characters.  (An  incren^ent  is  a 
unit  of  measurement  used  in  VariTyper  com- 
position. The  thinnest  characters  require  two 
increments  of  space;  most  lowercase  characters, 
three  increments;  four  increments  are  required 
for  the  majority  of  tlie  capital  (uppercase) 
characters.  See  fig.  3-13  for  a  VariTyper  in- 
crement chart.) 

You  can  determine  v,'hether  you  need  to 
adjust  the  suppression  control  by  checking  the 
back  side  of  the  composition  paper.  If  the  two 
increment  characters  appear  embossed  on  tlie 
paper,  you  need  to  set  the  suppression  control 


b7.699X 

Figure  3m 3.— Increment  chart  of  Vari'^'vPcr  characters. 


lever  to  a  higlier  setting.  Tliere  are  eiglit  degrees 
of  suppression  control. 

Margin  Settings 

The  Vari'^yper  is  equipped  witli  a  left  margin 
dial  (H),  shown  in  figure  3-8,  and  a  left  margin 
stop,  shown  in  figure  3-14.  These  devices  enable 
tl:e  operator  to  return  the  carriage  to  the  same 
position  for  each  line.  To  set  the  left  margin: 

1.  Set  the  margin  stop  to  the  desired  position 
on  the  scale,  as  shown  in  figure  3-14. 

2.  Press  the  automatic  carriage  return  key 
(S),  shown  in  figure  3-8.  The  carriage  will  return 


-*  -  • 


A.  LEFT  MARGIN  STOP 
8.  COPY  SCALE 


Figure  3-14.— Left  margin  op. 
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to  the  left  margin  position,  which  has  been 
determined  by  the  position  of  the  margin  stop. 

3.  Set  the  left  margin  dial  by  aligning  the  dial 
pointer  with  the  vertical  line  on  the  dial. 

4.  Check  the  setting  of  the  carriage  position 
by  pressing  the  carriage  return  key  three  or  four 
times  and  observe  the  dial  pointer.  If  the 
carriage  has  returned  to  the  same  position,  the 
dial  pointer  will  be  aligned  with  the  vertical  line 
on  the  margin  dial  as  set  in  step  three  above. 

When  the  dial  pointer  indicates  the  carriage 
isn't  returning  to  the  exact  same  position,  you 
can  make  an  adjustment  by  turning  the  margin 
stop  adjuster  knob  (P)»  shown  in  figure  3-8.  An 
adjustment  of  five  to  eight  increments  can  be 
obtamed  with  this  device. 

Typing 

The  "typing  touch"  used  on  the  latest  models 
of  the  VariTyper  is  similar  to  that  of  an  electric 
typewriter.  On  the  older  models  it  is  necessary 
to  press  all  the  way  down  (bottom)  each  key. 

The  lowercase  letters  are  located  in  a  row  at 
the  top  of  the  type  font;  the  capital  letters  are 
located  in  the  center  row;  and  the  figures  are 
located  in  the  bottom  row.  To  type  a  capital 
letter,  depress  the  capital  key  (B)  and  hold  it  as 
you  type  the  letter.  (See  fig  3-8.)  To  strike  a 
figure,  hold  the  figure  key  (D)  down  as  you 
strike  the  key.  To  lock  the  font  in  position  when 
you  are  typing  more  than  one  successive  capital 
letter  or  figure,  press  the  capital  lock  key  (C),  or 
figure  lock  key  (E),  down.  This  will  lock  the 
font  in  position  until  you  release  it  by  pressing 
down  on  it. 

You  have  already  seen  how  to  set  the  left 
margin  dial  (H),  shown  in  figure  3-8.  You  can 
mark  this  dial  with  a  pencil  for  other  starting 
points,  such  as.  paragraph  indentions,  tabular 
columns,  and  so  on. 

Line  Centering 

Before  you  put  the  paper  into  the  machine, 
you  should  mark  it  with  blue  pencil  to  indicate 
the  center  and  the  right  and  left  margin  of  your 
column.  You  can  then  center  a  line  by  moving 
the  carriage  until  the  point  or  peak  at  the  top  of 


the  ribbon  shield  is  alined  with  the  mark 
indicating  the  left  edge  of  your  column. 

Next,  push  up  on  the  nonprint  lever  (Q), 
shown  in  figure  3-2,  and  type  the  line  "blind*' 
Continue  typing,  using  "m  V  and  the  increment 
space  key  until  the  point  on  the  ribbon  shield 
alines  with  the  mark  on  the  n^t  side  of  the 
column.  Keep  track  of  the  number  of  "mV*  and 
increment  spaces  required  to  fill  out  the  line. 

Return  the  carriage  until  the  point  on  the 
shield  is  again  alined  with  the  mark  indicating 
the  left  mar^.  Blind  type  half  the  number  of 
"m  V  and  increments  it  took  to  fill  out  the  line. 
Space  over  two  more  increments.  (This  is  neces- 
sary because  the  machine  starts  typing  two 
increments  to  the  left  of  the  position  indicated 
by  the  point  at  the  top  of  the  ribbon  shield.) 
Lower  the  nonprint  key  and  type  the  line.  It 
should  be  exactly  centered. 


Justification 

As  you  have  seen,  the  DSJ  models  are  built  to 
justify  the  right  margin  of  the  copy  by  auto- 
matically inserting  space  between  the  words.  To 
justify  the  right  margin,  the  operator  must  type 
the  copy  twice.  He  types  the  rough  line  on  the 
left  side  of  the  paper  and  then  tabulates  and 
types  the  finished  line  on  the  right  side. 

As  iie  types  the  rough,  a  bell  rings  to  warn 
him  when  a  line  is  almost  full.  If  he  has  room  on 
the  line  to  type  the  next  word  (or  syllable)  in 
the  copy  he  can;  if  not,  he  carried  the  word  over 
to  the  next  line.  The  dial  mechanism  on  the 
machine  records  the  amount  of  spacii  that  is 
required  to  finish  out  the  line  and  this  spacing  is 
automatically  inserted  between  the  words  when 
he  tabulates  and  types  the  finished  line. 

After  the  job  is  finished,  he  trims  the  smooth 
copy  and  uses  it  for  reproduction  purposes;  the 
rough  copy  is  thrown  away,  or  if  classified, 
destroyed  as  classified  waste. 

Since  present  Navy  policy  is  generally  against 
the  use  of  justified  lines  if  two  typings  are 
required,  detailed  instructions  for  justificatior 
are  not  included  in  this  manual.  You  may  stud^ 
the  manufacturer's  instruction  book  in  case  you 
would  like  to  know  how  it  is  accomplished. 
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1^  Qiangins  the  Kibbon 

I  Figure  >i5  shows  how  to  thread  the  ribbon 
I'  ^ough  the  machine.  When  changing  the  ribbon, 
,  first  remove  the  take-up  spool  (I)  shown  in  the 
X  illustration.  Hold  tiie  right  side  of  the  spool  and 
,  turn  the  other  side  away  from  you  until  it  stops, 
f;  Pull  the  spool  to  the  left  to  remove  it.  Discard 
:     tile  used  ribbon  and  reverse  this  process  to 

replace  the  empty  spool. 

Next,  lift  the  strap  (G)  and  remove  the  empt>' 
t  spool  on  the  right  side  of  the  machine.  Place  a 
^  new  ribbon  on  spindle  (F).  The  illustration 
^  shows  the  direction  tlie  ribbon  should  feed  from 
I  the  spool.  Thread  the  ribbon  through  guides  (C), 
i    keeping  the  carbon  side  of  the  ribbon  facing  the 

back  of  the  machine  at  all  times. 


Just  back  of  the  anvil,  you  will  find  a  ribbon 
shield.  (See  fig.  3-15.)  You  can  remove  this 
shield  by  pressing  prong  (E)  to  the  left  and 
lifting  the  holder  from  both  the  right  and  left 
prongs.  Hold  the  shield  with  the  ribbon  guides 
facing  you  and  thread  the  ribbon  through  right 
to  left  in  tlie  manner  shown  in  figure  3-16. 
Replace  the  shield  by  slipping  the  loops  back 
over  the  right  and  left  prongs  on  the  holder. 

Thread  the  ribbon  through  guides  (B).  Then 
open  the  feeder  wheels  (A)  and  thread  the 
ribbon  between  them.  Finally  thread  it  through 
guide  (H)  and  slide  it  into  the  slot  on  the  left 
side  of  the  take  up  spool,  carbon  side  toward 
you.  Allow  about  1"  of  the  ribbon  to  hang  out 
on  the  left  Hold  the  feeder  wheels  (A)  open  and 
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A.  FEEDER  WHEELS  F.  SPINDLE 

B.  GUIDES  6.  STRAP 

C.  GUIDES  H.  GUIDE 

D.  LEFT  PRONG  OF  SHIELD  HOLDER  I.  TAKE-UP  SPOOL 

E.  RIGHT  PRONG  OF  SHIELD  HOLDER 


57.701X 

Figure  S-IS.-Reptacing  a  VariTyper  ribbon. 
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57.579X 

Figure  3-16.— VariTyper  ribbon  shield 


turn  the  take-up  spool  3  or  4  times  to  wind  a 
few  inches  of  ribbon  on  the  spool. 

Note.— When  you  are  typing  classified  mate- 
rials on  the  machine,  the  used  ribbon  will 
contain  a  readable  image  and  chould  be  handled 
as  classified  waste. 


IBM  PROPORTIONAL  SPACING 
MACHINE 

Besides  the  typewriter,  you  may  have  oc- 
casion to  use  the  IBM  Proportional  Spacing 
Machine  shown  in  figure  3-17.  It  is  operated 
much  the  same  as  the  ordinary  electric  type- 
writer, but  it  has  certain  features  that  gives  it  an 
edge  over  the  regular  typewriter  in  the  prepara- 
tion of  photo-offset  copy. 

For  one  thing,  the  letters  on  this  machine  are 
designed  to  look  like  conventional  type  faces.  As 
you  can  see  in  figure  3-18,  IBM  type  styles 
include  romans,  gothics,  and  italics.  These  faces 


are  not  interchangeable.  Each  is  built  on  a 
separate  machine.  To  change  faces  the  operator 
must  switch  to  another  machine. 

Copy  produced  on  these  machines  looks  very 
much  like  typeset  composition  because  of  an 
ingenious  proportional  spacing  system.  While  the 
ordinary  typewriter  allows  the  same  amount  of 
space  for  each  letter-a  thin  letter  like  "i** 
occupying  the  same  amount  of  space  as  the  wide 
letter  **W*- these  machines  allow  each  letter 
only  the  exact  amount  of  space  it  requires. 

The  spacing  is  divided  into  units  measuring 
1/32  of  an  inch  each  on  some  machines,  and 
1/36  or  1/45  of  an  inch  each  on  others, 
depending  on  the  width  of  the  letters  and  the 
type  style  carried.  (See  fig.  3-19.) 

As  you  can  see  in  the  illustration,  the  widest 
letter  M  and  W,  each  occupy  5  of  these  units, 
while  the  smaller  letters,  such  as  f,  1,  i,  and  t, 
require  only  two.  Capital  and  lowercase  letters 
do  not  always  take  the  same  amount  of  space. 

The  operating  instructions  are  similar  for  all 
machines  regardless  of  the  type  face  they  cany. 
Figure  3-17  shows  most  of  the  operating  parts. 
The  switch  (X)  is  for  turning  the  power  off  or 
on.  The  keyboard  locks  when  the  power  is  off 
On  the  left  side  of  the  machine,  you  will  find 
the  impression  indicator  (D).  Moving  the  lever 
(A)  toward  10  on  the  indicator  increases  the 
pressure,  and  moving  the  lever  toward  zero 
reduces  it.  The  impression  is  set  correctly  when 
commas  and  periods  print  sharply  but  do  not 
punch.  The  multiple  copy  control  lever  (P)  is 
used  to  adjust  the  machine  for  various  thick- 
nesses of  paper  when  carbon  copies  are  required. 
You  should  leave  the  lever  set  at  **A"  unless  you 
are  typing  Tiore  than  four  sheets,  in  which  case 
you  can  move  it  forward  one  notch  for  each 
additional  three  sheets. 

Under  the  left  side  of  the  keyboard,  just  to 
the  left  of  the  impression  control  lever,  you  will 
find  a  notched  wheel  which  you  can  move 
forward  or  backward  to  adjust  the  machine  for 
your  particular  typing  touch. 


Keyboard 

Except  for  spacing  bars  and  a  few  special 
control  buttons,  the  Proportional  Spacing 
Machine  has  a  standard  typewriter  keyboard  and 
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A.  I^ver  for  adjusting  impression  (hidden). 

B.  Shift  key. 

C.  Shift  key  lock. 

D.  Impression  indicator.  Move  lever  (A)  to 
move  indicator  toward  10  to  increase 
pressure . 

E.  Tab  key. 

F.  Margin  release.  Enables  you  to  type  out- 
side left  margin. 

G.  Ribbon  position  button .  Push  down  when 
typing  stencils. 

H.  Word  expander  button.  Push  up  to  insert 
extra  space  between  letters  in  words. 

I .  Front  paper  scale . 

J.  Carriage  release  lever. 

K.  Variable  line  space  knob.  Press  in  to  re- 
lease roller  when  reinserting  or  position- 
ing paper. 

L.  Line  position  reset  lever.  Permits  typing 
between  lines  and  return  to  original  typing 
position. 

M.  Line  space  lever.  Can  be  set  for  single, 
double,  or  triple  spacing. 


N.  Copy  guide. 

O.  Clear  view  card  holder, 

P.  Multiple  copy  control  lever  used  in  typing 

carbons «  Keep  set  at ''A"  for  less  than 

four  sheets.  Move  forward  one  notch  for 

each  additional  three  sheets. 
Q.  Paper  release  lever.  Frees  paper  for 

straightening  or  removal. 
R.  Tab  clear  button. 

S  .  Tab  set  button.  To  set,  move  carriage 
until  typing  indicator  is  alined  with  one  of 
the  numbers  on  the  front  paper  scale  (I). 

T.  Margin  reset  button. 

U.  Back  space  button. 

V.  Carriage  return  butt'  . 

W.  Switch  indicator.   Turn  switch  off  and  on 
with  lever  (X). 

X.  Switch  for  turning  machine  off  and  on  (hid- 
den). Keyboard  locks  when  power  is  off. 

Y.  Two -unit  space  bar. 

Z.  Three -unit  space  bar. 


57.30X 


FisM^e  3-17.-IBM  Proportional  Spacing  Machine.  Action  will  repeat  itself  as  long  as  the  dash,  backspacer, 
carriage  return,  or  three-unit  space  bar  is  held  down, 
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ThmitiAinplcof  IBMTexiTypc  1234567S901fc  •f/tt?l#0^  qweriy 
thlt  U  t  Mmplt  of  tSM  Chaner  Type  2S4567890-  (^%%it^{)^ 

This  is  a  sample  of  IBM  Documentary  Type 
Tmi»  is  a  sAMrcs  OF  IBM  CoFi^RFfcj^rc  Gothic  Tvf« 

This  is  a  sample  of  IBM  Bold  Face  #l  Type 
This  is  a  sample  of  IBM  Secretarial  Type 
This  is  a  sample  of  IBM  Modern  Type  2345678 
This  is  a  sample  of  IBM  Heritage  Type  234567890- 
This  is  a  sample  of  IBM  Testimonal  Type  23456 
This  U  a  sample  of  IBM  Bold  Face  #2  Type 
This  h  Q  sompU  of  18M  MId-Ctntury  Type  234567890-* 
ITiis  is  a  sample  of  IBM  Bold  Face  Italic  T^pe 

45.207(57)SX 
Figure  3-18.— Some  of  the  type  styles  available  for  the 
IBM  Proportional  Spacing  Machines.  (Reduced.), 


it  is  operated  much  the  same  as  the  ordinary 
electric  typewriter. 

Marginal  stops  and  tabulating  stops  are  posi* 
tioned  for  every  four  units,  and  you  can  set 
them  with  special  keys  (buttons)  on  the  key- 
board. The  return  button  (V),  shown  in  figure 
3-17  is  for  returning  the  carriage  by  power.  Each 
time  the  carriage  is  returned,  the  paper  is 
advanced  in  the  machine  to  receive  the  next  line. 
You  can  set  the  machine  for  single,  double,  or 
triple  spacing  by  adjusting  the  line  space  lever 
(M)  shown  in  figure  3- 1 7. 

You  can  move  the  carriage  by  hand  by 
pressing  the  carriage  release  lever  (J)  on  either 
side  of  the  machine,  but  you  should  use  the 
return  button  for  returning  the  carriage  when 
you  are  typing. 


Sofrf  Foc«  No.  I,  Oocumonfory,  Mod*m,  Stcrffflrfaf  Vhi'  unit  fyp^K 
ond  Bold  Foe*  No.  2  V/u'  unif  fyp*): 

1.  AU  lower  case  alphabetical  characters  and  numbers, 
period  and  comma,  3  units,  except: 

flit) — 2  units 
w — 4  units 
m — 5  units 

2.  All  upper  case  alphabetical  characters  are  4  units 
except: 

SWIMJ 
35  2  53 
Chartur  V/45"  unif  fyp*): 

1.  All  lower  case  alphabetical  characters  and  numbers, 
period  And  comma,  are  3  units  except: 

flitsjrz — 2  units 
w — 4  units 
m — 5  units 

2.  All  upper  case  alphabetical  characters  are  4  units 
except: 

IJ — 2  units 
BEFLPSZ— 3  units 
MW— 5  units 
Uxf  iVis"  »ni9  lyp*): 

1.  All  lower  case  alphabetical  characters,  and  numbers, 
period  and  comma,  are  3  units  except: 

flitsjr — 2  units 
w — 4  units 
m — 5  units 

2.  All  upper  case  alphabetical  characters  are  4  units 
except; 

IJ — 2  units 
BEFLPRS— 3  units 
MW— .5  units 


MId'Cwfyry  V/u"  unit  fyp*): 

1.  All  lower  case  alphabetical  characters,  and  numbers, 
period  and  comma,  are  3  units  except: 

nitsjr — 2  units 
wm — 4  units 

2.  Upper  case  alphabetical  charaaers  are  4  units  except: 

I — 2  units 

BESYf  JLPR— 3  units 
NOWGMQ— 5  units 

Copperplate  Gothic  V^'  unit  type): 

1.  All  lower  case  alphabetical  charaaers  are  3  units 
except: 

ij — 2  units 
mw — 4  units 

2.  All  upper  case  alphabetical  characters  are  1  unit 
larger  than  lower  case  except  for  "I"  which  is  2  units 
in  both  cases. 

3.  Numbers,  period,  and  comma  are  2  units  in  lower 
case;  3  units  in  upper. 

Heritage  VU"  unit  type): 

1.  All  lower  case  alphabetical  charaaers,  and  numbers, 
period,  and  comma,  are  3  units  except: 

flitjr — 2  units 
w — 4  units 
m — 5  units 

2.  All  upper  case  alphabetical  charaaers  are  4  units 
except: 

SWIMJB 
352523 


Figure  3*19.— Unit  charts  of  type  faces  used  on  the  IBM  Proportional  Spacing  Machines. 
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Setting  the  Margins 

To  set  the  left  margin,  you  should  press  the 
return  button  to  move  the  carriage  to  the  right 
of  the  machine.  Then  hold  the  margin  reset 
button  (T)  while  you  move  the  carriage  manual- 
ly to  the  point  where  you  wish  to  start  your  left 
margin.  The  margin  will  be  set  automatically 
when  you  release  button  (T). 

To  set  the  bell  for  the  right  margin,  you 
should  first  return  the  carriage;  then  move  it  to 
the  left  manually.  The  moment  the  bell  rings, 
depress  the  margin  reset  button  (T)  and  hold  it 
while  you  continue  to  move  the  carriage  to  the 
point  where  you  wish  to  locate  your  right 
margin.  When  you  release  the  margin  set  key, 
the  bell  will  be  reset  to  ring  when  your  typed 
line  approaches  within  20  units  of  this  margin. 

The  margin  release  button  (F)  will  enable  you 
to  type  outside  your  left  margin  when  it  is 
necessary. 

Spacing 

As  an  aid  in  justifying  lines,  this  machine  is 
equipped  with  two  space  bars.  One  moves  the 
carriage  two  units;  the  other  moves  it  three. 
When  you  want  one-unit  spacing,  you  must  use 
the  two-unit  space  bar  and  then  backspace  one 
unit.  Two-unit  spacing  is  generally  allowed 
between  words,  but  this  may  be  varied  as 
necessary.  Figure  3-20  shows  the  effects  of 


ThUi»toshowvarlous»ptclnf  betweenworts.  ( i  unit 

This  U  to  show  various  spacing  between  words.  (  2  units  ) 

This  Is  to  show  various  spaclnf  between  words.  (  s  uniU  ) 

57.31X 

Figure  3-20.-Compari$on  of  different  unit  spacfngs 
between  words. 


spacing  between  the  words  in  a 


different 
•sentence. 

The  word  expander  button  (H),  shown  in 
figure  3-17,  is  used  to  automatically  insert  an 
extra  unit  of  space  between  the  letters  in  the 
words.  It  is  very  useful  for  letterspacing  head- 
ings. When  this  button  is  pushed  up,  the 
two-unit  space  bar  spaces  three  units  and  the 
three-unit  space  bar  spaces  four. 

Centering 

You  can  center  a  heading  by  typing  it  first  on 
a  sheet  of  waste  paper.  Position  the  carriage  at 
the  center  loint  on  the  front  scale  (C)  shown  in 
figure  3-21.  Type  the  heading  and  note  the 
position  of  the  carriage  on  scale  (C).  Next  insert 
the  paper  you  are  going  to  use.  (To  center  the 
paper,  position  the  carriage  at  the  center  point 
on  scale  (C)  and  insert  the  paper  so  that  the 
edges  are  equi-distant  from  the  two  vertical 
marks  on  the  clear  view  card  holders  (O)  shown 
in  figure  3-17).  Then  move  your  carriage  until 
the  indicator  (B)  shown  in  figure  3-20  is  at  the 
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A.  Centering  scale. 

B.  Indicator. 

C.  Front  paper  scale. 


Figure  3.21.-Thc  front  paper  scale. 
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point  on  the  centering  scale  (A)  that  cor- 
responds to  the  reading  you  got  on  scale  (C) 
when  you  typed  the  rou^  line,  and  type  your 
heading. 

You  can  also  count  the  number  of  units  in  the 
heading  (including  spaces  between  words)  and 
subtract  this  from  the  total  number  of  units  in 
flie  line.  Divide  this  amount  by  two*  Space  over 
the  required  number  of  units  and  type  your 
heading.  The  chart  in  figure  3-19  shows  the 
number  of  units  for  each  letter  and  you  can  use 
it  as  a  guide  in  counting  the  number  of  units  in 
the  heading.  Since  this  chart  also  shows  the 
number  of  units  per  inch  for  various  styles  of 
type,  you  can  use  it  in  determining  the  total 
number  of  units  in  the  line  you  are  typing. 

Relocating  Your  Typing  Position 

You  can  also  use  the  chart  in  figure  3-19  to 
find  the  number  of  units  you  must  backspace  if 
it  is  necessary  to  type  over  a  character. 

To  find  your  typing  position  aftei  you  have 
erased  a  character,  you  should  move  the  lever 
(A)  shown  in  figure  3-22  to  the  left  to  bring  the 
wire  pointer  (B)  up  over  the  line,  as  shown  in 
the  illustration.  Line  up  the  right  edge  of  the 
preceding  character  with  this  pointer.  Then 
release  lever  (A)  and  type  the  correct  character. 
If  the  letter  to  be  corrected  is  the  first  letter  in  a 
word,  aline  the  wire  pointer  with  the  right  edge 
of  the  last  letter  in  the  preceding  word.  Then 
space  with  the  two-unit  space  bar  (in  case  you 
have  been  using  two-unit  spacing)  and  type  the 
correct  character. 


You  may  use  the  small  knob  variable  line 
spacer  (K)  on  the  end  of  the  platen  roller  to  help 
locate  your  position  on  the  line  when  you  are 
reinserting  a  typed  page  into  the  machine.  (See 
figure  3-17.)  When  you  pr^s  the  knob,  the 
platen  roller  is  released,  and  you  can  turn  the 
paper  to  any  position  without  regard  to  the 
regular  spacing.  You  may  also  use  this  knob  tO 
move  your  work  to  the  proper  position  when 
you  are  filling  in  ruled  forms. 

The  line  position  reset  lever  (L)  shown  in 
figure  3-17,  also  releases  the  platen  roller  and 
may  be  used  for  similar  purposes.  However, 
when  you  release  this  lever,  the  machine  auto- 
matically returns  to  its  regular  line  spacing. 


Justification 

The  Proportional  Spacing  Machine  is  not 
equipped  with  an  automatic  justifying  mecha- 
nism. In  order  to  justify  the  lines  it  is  necessary 
to  type  the  copy  twice.  The  operator  codes  the 
lines  as  he  types  the  rough  copy  using  the 
justification  scale,  shown  in  figure  3-23,  to  tell 
how  many  units  each  line  runs  short  of  or  over 
the  required  length.  He  types  this  number  (code) 
at  the  end  of  each  line  and  uses  it  as  a  guide  in 
adjusting  the  space  between  the  words  when  he 
types  the  smooth  copy. 

Of  course,  as  you  have  already  read,  present 
Navy  policy  is  against  the  use  of  justification 
when  two  typings  are  involved. 


A. 
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A.  Lever. 


B .  Reposition  indicator . 


57.33.2 

FisMre  3-22.-Wire  pointer  (B)  raises  when  lever  (A)  is  pushed  to  the  left  Line  up  the  right  edge  of  the  preceding 
character,  as  shown  here,  to  find  your  position  when  typing  over  an  error.  Lower  pointer  before  typing  new  character. 
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Figure  3-23.~The  justification  scale  is  graduated  in 
units.  To  justify  copy,  place  a  pencil  in  the  notch  on 
the  scale  and  turn  the  platen  roller  to  draw  a  vertical 
line  down  the  sheet  at  this  point  When  you  come  to 
the  end  of  each  line  as  you  type  the  rough  copy,  look 
at  the  notch  to  see  how  many  units  it  runs  short  or 
over  the  pencil  line.  Then  tabulate  and  type  the 
number  of  units  the  line  is  short  or  over,  using  a  plus 
or  minus  sign  to  indicate  if  space  must  be  added  or 
deleted  from  between  words  during  the  second 
(imooth)  typing-  If  a  line  ends  with  a  period  or 
comma,  backspace  once  before  reading  the  scale. 


Changing  the  Ribbon 

The  ribbon  supply  indicator  is  visible  through 
tlie  on-off  switch  window  (W)  shown  in  figure 
3-17.  When  red  shows  in  tlie  window,  you  are 
ready  for  a  new  spool. 

To  change  the  ribbon,  lift  the  cover  of  the 
machine  by  releasing  the  right  and  left  latches 
under  the  keyboard  immediately  in  front  of  the 
impression  indicator  and  the  on/off  switch.  (See 
fig.  3-24.)  Push  the  ribbon  release  button  (H) 
shown  in  the  illustration  to  free  the  take  up 
spool  on  the  left  side  of  the  machine.  Remove 
the  spool  and  discard  the  used  ribbon.  Replace 
the  spool  and  turn  it  until  the  mounting  bracket 
snaps  in  place.  (Note. -if  you  have  been  typing 
classified  material  on  the  machine,  the  used 
ribbon  will  contain  a  readable  image  and  should 
be  handled  as  classified  waste  at  the  end  of  each 
day.) 

Place  a  new  spool  of  ribbon  in  position  on  the 
riglit  side  of  the  machine.  The  ribbon  should 
feed  from  the  back  of  the  spool  and  in  front  of 
the  tension  wire  (A).  Thread  the  ribbon  through 
the  right  spool  guide,  the  right  comer  guide, 
center  guide,  left  comer  guide,  pressure  guide. 


through  the  rollers,  and  on  to  the  take-up  spool. 
Follow  the  line  and  arrow  on  the  take-up  spool. 
The  rollers  will  automatically  re-engage  when 
you  type  your  first  stroke. 


Maintenance 

You  should  clean  the  type  on  your  machine 
daily  with  a  bristle  brush  and  a  dry  cloth.  If  it  is 
necessary  to  use  solvents,  go  over  the  keys  with 
a  cloth  moistened  with  a  mild  detergent.  Some 
cleaning  solvents  will  damage  the  plastic  parts 
and  paint  on  the  machine. 

At  regular  intervals,  you  should  lemove  the 
platen  and  the  metal  deflector  underneath  and 
clean  the  feed  rollers  and  platen  with  platen 
cleaner  or  type  cleaner  (Federal  Stock  No. 
7510-527-1458).  If  you  do  not  have  type 
cleaner  in  your  shop,  you  can  get  it  from  the 
Yeomen  in  the  ship*s  office.  Do  not  use  blanket 
wash  on  the  macliine  and  do  not  attempt  to  oil 
the  machine,  as  oil  might  contact  the  rubber 
parts  and  cause  damage. 


MODEL  D 

Figure  3-25  shows  the  operating  controls  D  of 
the  IBM  Proportional  Spacing  Machine.  You  will 
notice  that  several  changes  have  been  made  on 
the  keyboard. 

This  machine  has  7  typamatic  keys:  the 
carriage  retum,  the  backspace  key,  the  hyphen 
and  underscore,  the  period,  the  letter  '*x'',  and 
the  two-unit  and  three-unit  space  bars.  A  single 
action  occurs  when  tliese  keys  are  depressed  to 
the  first  level,  but  when  depressed  to  the  second 
level  and  held,  the  action  repeats  itself  until  the 
key  is  released.  For  example,  you  can  type  a  row 
of  leaders  (dots)  by  simply  holding  the  period 
down  until  you  reach  the  desired  line  length. 

The  page-end  indicator  (Q),  shown  in  the 
illustration  shows  how  many  inches  are  left  at 
the  bottom  of  the  page  when  you  are  typing. 
The  no-print  lever  (R)  is  for  typing  blind  to 
determine  the  length  of  a  line  before  it  is 
actually  typed.  It  is  very  useful  in  centering 
heads.  The  repositioning  indicator  lever  (F) 
serves  the  same  purpose  as  the  lever  (A)  shown 
in  figure  3-22.  When  tliis  lever  is  depressed,  a 
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A.  Tension  wire.  F.  Pressure  guide. 

B.  Guide.  G.  Pressure  rollers. 

C.  Guide.  H.  Ribbon  release  button. 

D.  Guide.  J.  Take-up  spool. 

E.  Guide. 


57.572 

Figure  3-24.— Carbon  ribbon  threads  from  spool  or  right  to  take-up  spool  on  left.  Latches  on  the  right 
and  left  sides  under  the  keyboard  release  the  cover 


wire  indicator  rnsi's  to  help  >ou  lliul  the  proper 
position  ior  the  tjrrKigc  when  >oli  are  typing 
over  an  erasure. 

Tho  expander  lever  (D)  is  Tor  addinii  spaee 
between  the  letters  in  a  word  When  it  is  down, 
the  two-unit  spaee  bar  moves  the  earnage  tiiree 
units,  and  the  three-unit  space  bar  moves  the 
earriage  four  units. 

The  space  expand  lever  (C)  causes  the  two- 
unit  spate  biir  to  space  three  units,  but  does  not 
affcLt  other  parts  of  the  machine.  When  levers 


(O  and  (D)  are  lioth  depressed,  both  space  bais 
move  the  earn*ige  four  units  at  *i  time. 


IBM  SELECTRIC  TYPEWRITER 

Figure  3-26  shows  an  IBM  Seleitric  '!\|X'- 
writer.  The  machine  differs  from  the  con- 
ventional electric  typewriter  in  that  the  carnage 
does  not  move  and  there  are  no  t>[H'writei  Ikiis. 
Instead,  when  the  operator  depresses  ,i  ki'>,  a 
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A. 
B. 


D. 


E. 
F. 


G. 

J. 
K. 


Impression  control  lever  (hidden).  L. 
Impression  indicator.  M. 
Space  expand  lever.  Causes  the  two-unit  N. 
space  bar  to  move  the  carriage  three  units.  0. 
Expand  lever.  For  adding  space  between  P. 
letters  in  words  and  adding  an  extra  unit  of  Q. 
space  each  time  the  space  bars  are  de- 
pressed. I^^ 
Margin  release  lever. 

Repositioning  indicator  lever.  Raises  wire  S  . 

pointer  to  line  up  position  of  carriage  when  T. 

typing  over  an  erasure.  U. 

Ribbon  position  lever.  V. 

Carriage  release  lever.  W, 

Platen  variable.  X. 

Line  position  reset  lever.  Y. 


Line  space  lever. 
Copy  guide. 

Clear  view  card  holder. 
Multiple  copy  control. 
Paper  release  lever. 

Page -end  indicator.  Shows  how  much  space 

is  left  at  bottom  of  page. 

No  print  lever  used  in  typing  blind,  as 

when  centering  heads. 

Tab  clear  lever. 

Tab  set  lever. 

Margin  reset  lever. 

On-off  ndicator. 

On-off  switch  (hidden). 

Two -unit  space  bar. 

Three-unit  space  bar. 


Figure  3-25.-The  IBM  Executive  Typewriter,  Model  D. 
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57.574X 

Figure  3-2a-IBM  Selectric  Typewriter. 


small  ball  (type  font)  skims  across  the  page  to 
bring  the  proper  character  into  printing  position. 
If  two  keys  are  struck  rapidly,  one  after  the 
other,  the  machme  "holds"  the  second  character 
until  the  first  is  printed  out.  This  eliminates 
crowded  or  missing  characters  and  makes  for  a 
smooth,  fast  typmg  rhythm. 

Typefaces  can  be  changed  on  these  machines. 
You  can  remove  the  ball  (font)  for  one  type  face 
and  replace  it  with  another  in  a  matter  of 
seconds.  The  type  fonts  are  relatively  inexpen- 
sive and  there  is  a  variety  of  type  faces  available. 
However,  these  machines  do  not  have  propor- 
tional spacing;  they  use  standard  typewriter 
spacing,  allowing  the  same  amount  of  space  for 
each  letter.  Both  carbon  ribbon  and  fabric 
ribbon  models  of  these  machines  are  available. 
The  carbon  ribbon  models  are  generally  used  for 
typing  for  reproduction. 


IBM  Magnetic  Tape  Selectric 
Typewriter 

Figure  3-27  shows  another  IBM  typewriter, 
known  as  the  Magnetic  Tape  Selectric  Type- 
writer (MTST).  This  machine  is  similar  to  the 
Selectric  Typewriter  just  described  in  that  the 
carriage  does  not  move  and  the  type  fonts  are 
interchangeable.  However  these  machines  have 
many  features  not  found  on  the  regular  Selectric 
Typewriter.  For  example,  the  operator  can 


produce  a  magnetic  tape  at  the  time  he  types  the 
rough  copy.  This  tape  can  then  be  run  through 
the  machine  again  to  retype  the  material  auto- 
matically. 

If  the  operator  makes  a  mistake  in  typing,  he 
can  simply  backspace  and  retype  the  character. 
The  operator  can  also  correct  his  tape  after  all 
the  copy  has  been  typed,  by  running  it  through 
the  machine  a  second  time  and  typing  correc- 
tions in  manually  wherever  they  occur.  If  he 
desires,  he  can  make  a  second  "corrected"  tape 
as  he  types  in  manual  corrections.  He  can  also 
type  in  large  alterations  on  a  second  tape  and 
combine  the  information  from  both  tapes  as  he 
feeds  them  through  the  machine. 

When  the  tape  is  put  through  the  machine  a 
second  time,  all  typing  is  automatic  unless  the 
operator  desires  to  type  in  corrections  by  hand. 
If  changes  are  made  in  copy  or  the  margins  are 
reset,  the  machine  respaces  sentences,  adjusts 
line  lengths,  and  even  drops  hyphens  at  the  ends 
of  lines  automatically.  Each  tape  cartridge  holds 
100  feet  of  reusable  magnetic  tape  and  each 
cartridge  has  a  storage  capacity  of  approximate- 
ly 24,000  characters. 

Like  the  Selectric  Typewriter,  this  machine 
produces  unjustified  copy  and  uses  standard 
typewriter  rather  than  proportional  spacmg. 

Figure  3-28  shows  an  IBM  Magnetic  Tape 
Selectric  Composer.  This  machine  uses  propor- 
tional spacing  and  type  faces  that  closely 
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Figure  3-27.-Magnetic  Tape  Selectric  Typewriter  (MTST). 
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12  Pt.  Medium 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

abcdefghijklmnopqrstuvwxyz 

1234567890$./':;!?*y2y4^4-()[]=t/+%&@ 

12  Pt.  Italic 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

abcdefghijklmnopqrstuvwxyz 

1234S67890iy':;!?*i^y4y4-()lH/'^%€'^ 

12  Pt.  Medium 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz 
12345678901r":;!?*l^V4y4-()[  ]=t/+%&@ 

11  Pt.  Medium 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
a  bcdef  g  h  i  j  k  I  m  no  pq  rst  u  vwxy  z 
1234567890$.,-":;!?*y2y4%-()(]=t/+%&@ 

10  Pt.  Medium 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz 

1234567890i/':;!?*K2/4y4-()l  ]=t/+%&@ 
10  Pt.  Medium 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklnmopqrstuvwxyz 

12345678:.0$./':;!?*%W%-0[]=t/+%&@ 
10  Pt.Bold 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

abcdefghijklmnopqrstuvwxyz 

I234567890$./':;!?*>^y4%-()[]=t/+%&<2) 
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Figure  3*28.— IBM  Magnetic  Tape  Select ric  Composer  and 
Recorder. 


resemble  printer's  type.  (See  fig.  3-29.)  The 
typist  can  type  on  it  manually  to  produce 
unjustified  copy  or  he  can  use  it  with  tapes 
produced  on  the  Recorder,  shown  in  figure  3-28. 
When  used  with  tapes,  the  composer  will  retype 
the  material  ijutomatically  and  produce  justified 
copy  if  desired.  It  is  equipped  to  accept  the 
main  tape  plus  a  correction  tape  and  insert  the 
corrections  in  the  proper  places  in  the  finished 
copy.  Production  of  tabular  m-'uter  and  centered 
copy  is  practically  autom^itic  and  simple  or 
complex  format  changes  can  be  made  without 
lekeyboarding. 

Type  faces  for  this  machine  are  available  in  a 
variety  of  styles  and  point  sizes  which  are 
quickly  interchangeable.  (Sec  fig.  3-29.)  It  can 
be  adjusted  for  leading  and  spacing  for  the 
various  type  sizes. 


57.577X 

Figure  3-29.-Some  of  the  type  faces  available  for  the 
Selectric  Composer. 


The  Justowriter 

Tlie  Justowriter,  shown  in  figure  3-30,  actual- 
ly consists  of  two  machines:  a  recorder  and  a 
reproducer.  Tlie  recorder  is  built  for  propor- 
tional spacing  and  is  operated  much  the  same  as 
the  IBM  Proportional  Spacing  Machine.  How- 
ever, as  you  type,  in  addition  to  typing  rough 
copy,  the  machine  also  punches  a  tape.  As  you 
reach  the  end  of  a  line,  a  liglit  goes  on  and  you 
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Figure  3>30.-Justowriter  Recorder,  above,  and  Re- 
producer, below.  Recorder  types  rough  copy  and 
punches  tape.  Tape  is  fed  into  Reproducer  to  provide 
final  smooth  copy. 


can  punch  the  justifying  key  at  any  time 
thereafter.  The  justifying  key  automatically 
punches  a  spacing  code  for  the  line  and  returns 
the  carriage. 

After  the  rough  copy  is  typed,  the  tape  is 
removed  from  the  recorder  and  placed  in  the 
reproducer  in  such  a  manner  that  the  code  for 
each  line  enters  the  machine  first.  As  the  tape 
travels  through  the  Reproducer,  the  copy  is 
automatically  typed  and  spacing  is  adjusted 
between  words  to  make  all  lines  come  out  to  the 
same  length. 


If  you  make  a  mistake  when  you  are  typing 
the  rough  copy,  you  simply  press  the  "line 
delete"  key  and  retype  the  Une.  The  line  with 
the  error  is  then  thrown  out  automatically  when 
the  reproduction  copy  is  typed. 

If  illustrations  are  to  be  used  with  the  typed 
matter,  you  should  mark  the  size  and  place 
where  they  are  to  be  inserted  on  the  rough  copy 
before  you  run  the  tape  through  the  Re- 
producer. You  should  then  watch  the  rough 
copy  and  the  material  being  composed  on  the 
Reproducer  as  the  tape  is  run  through.  When 
you  reach  the  point  where  an  illustration  is  to 
appear,  you  should  stop  the  machine  and  turn  it 
manually  to  leave  the  correct  amount  of  space 
for  the  illustration. 

Type  faces  are  available  in  a  variety  of  styles 
and  sizes  ranging  from  8  to  14  point.  (See  fig. 
3-31.)  Although  each  machine  carries  only  one 
type  face,  the  style  and  size  of  type  used  on  the 
Reproducer  does  not  necessarily  have  to  match 
tliat  used  on  the  Recorder.  The  tape  will 
reproduce  on  the  second  mac.iine  regardless  of 
type  style  and  size  used  in  preparing  it.  Some- 
times the  Reproducer  is  equipped  with  a  12- 
point  bold  face  roman  type  and  the  Recorder  is 
equipped  with  12i)oint  italic.  In  this  case,  you 
can  set  italicized  words  by  leaving  black  spaces 
on  the  smooth  copy  and  then  typing  them  in 
manually  on  the  Recorder  or  by  typing  them 
separately  on  the  Recorder  and  pasting  them 
into  place  on  the  smooth  copy. 


DISPLAY  COMPOSITION 

Type  larger  than  14  point  is  classified  as 
display  type.  Display  composition  may  consist 
of  hand  lettering,  paste-down  letters,  or  material 
produced  on  photo-composing  equipment. 


Hand  Lettering 

Hand  lettering  gives  work  a  friendly,  informal 
tone.  And  because  it  can  be  made  to  fit  into 
almost  any  space  or  design,  it  is  important  in  the 
preparation  of  photo-offset  copy. 
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10  Point  Booktype 
ABCDEFGHUKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz 


10  Point  Modern 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz 

12  Point  Galvin 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefhgijklmnopqrstuvwxyz 

12  Point  Bold  Face 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstavwxyz 

12  Point  Bold  Face  Italic 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz 

12  Point  Documentary 
ABCDE  FGHI JKLMNOPQRSTU  V  WXYZ 
abcdefghijklmnopqrstuvwxyz 

14  Point  Commercial 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
obcdefghijklmnopqrstuvwxyz 

57.38X 

Figure  3-31.-Justowriter  type  feces. 


Hand  lettering  for  reproduction  should  be 
done  with  india  ink  or  with  black  water  colors. 
It  is  usually  done  with  a  bnish  or  pen.  Precision 
lettering,  of  course,  requires  ruling  the  outlines 
of  the  letters  with  a  ruling  pen  and  filling  them 
in  with  a  brush.  Fine  pen  points,  such  as  Gillot's 
303  or  crow  quill  pens  may  be  used  for  squaring 
up  comers;  and  Chinese  white  may  be  used  to 
touch  out  raggednf.^.  Special  lettering  pens, 
such  as  the  SpeedbaO  pens  shown  in  figuie  3-32, 
are  sometimes  used  for  freehand  work. 


45.123:.124 
Figure  3-32.-Speedball  pen  points. 

Mechanical  Lettering 

If  you  aren*t  an  artist,  therc  is  a  chance  that 
your  freehand  lettering  may  look  pretty  sad. 
Lettering  is  an  art  and  it  takes  a  great  deal  of 
practice  to  become  proficient  at  it.  But  if  you 
are  not  a  lettering  man,  don't  despair;  there  are  a 
number  of  mecharucal  devices  that  you  can  use. 

The  Leroy,  for  example,  is  a  mechanical 
lettering  instrument  which  can  be  used  by  one 
who  has  had  no  previous  lettering  experience.  A 
pen  which  is  gaged  to  produce  letters  of  even 
thickness  is  inserted  into  a  device  known  as  a 
scriber,  which  is  moved  along  a  template  or 
lettering  guide.  Leroy  pens  are  supplied  in  a 
variety  of  sizes  for  different  thicknesses  of  line, 
and  templates  are  available  for  several  sizes  of 
letters.  (See  fig.  3-33.) 

You  can  produce  italics  wivh  the  Leroy  set  by 
adjusting  the  arm  of  the  scriber,  and  you  can 
change  pen  points  by  releasing  the  setscrew 
shown  in  figure  3-34.  You  should  always  w?Jh 
the  pens  in  water  or  in  cleaning  fluid  immediate- 
ly after  you  use  them.  Dried  ink  clogs  the  pens 
and  causes  ragged  lines. 

Leroy  letters  always  have  rounded  comers, 
but  you  can  square  them  with  a  fine-pointed 
pen.  Letters  squared  in  this  manner  look  much 
the  same  as  si  ,gle-stroke  brush  lettenng. 

When  you  are  doing  any  kind  of  lettering,  it  is 
always  safer  to  pencil  in  ^ide  lines  to  ensure  the 
alinement  of  the  letters.  Some  operators  go  even 
further  and  roughly  pencil  ail  lette-s  in  their 
proper  position  before  they  do  tlie  finished 
work.  This  procedure  is  especially  useful  when 
you  are  lettering  columns  of  figures  or  doing 
other  types  of  tabular  work. 
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Pastedown  Lettering 

Although  good  hand  lettering  is  very  ef- 
fective, it  is  slow  and  tedious.  Therefore,  most 
operators  resort  to  other  methods  for  producing 
needed  display  lines.  Special  alphabets  of  letters 
printed  on  sheets  of  transparent  acetate  are 
widely  used  in  composing  headings  and  titles  for 
coldtype  composition. 

Art  Type  and  Visi-Tvpe 

There  are  a  number  of  alphabets  which  are 
printed  on  sheets  of  transparent  acetate  or 
cellophane.  These  sheets  are  waxed  on  one  side 
for  pastedown  purposes,  and  you  can  simply  cut 
the  letters  out  with  a  knife  and  apply  them 
directly  to  the  master  copy.  These  alphabets  are 
known  by  such  trade  names  as  Para  Type,  Art 
Type,  and  Visi-Type.  One  advantage  of  these 
letters  is  that  they  can  be  applied  directly  to 
artwork  without  covering  or  blocking  it  off  with 
white  space.  Another  advantage  is  that  they  do 
not  leave  a  shadow  outline  on  the  negative  when 
the  work  is  photographed,  provided  they  have 
been  thoroughly  burnished  down.  (See  fig. 
3-35.) 


Figure  3-35.-Paste'down  lettering  may  be  used  for 
display  faces. 


Pressure-Transfer  Lettering 

Pressure-transfer  lettering  is  similar  to  Art 
Type  and  Visi-Type  in  that  the  letters  of  the 
alphabet  are  printed  on  acetate  sheets.  But,  as 
you  can  see  in  figure  3-36,  instead  of  tutting  the 


57.15(57B) 

Figure  3-36.— Transfer  lettering. 


letter  out  of  the  acetate  sheet  and  attaching  it  to 
the  artwork,  when  you  are  using  pressure- 
transfer  lettering,  you  simply  move  the  sheet 
until  the  desired  letter  is  in  the  proper  position 
and  then  rub  the  front  of  the  sheet  with  a 
burnisher.  When  pressure  is  applied,  the  letter 
transfers  from  the  back  of  the  acetate  sheet 
directly  to  the  artwork. 

Although  they  can  be  used  without  spraying, 
pressure-transfer  letters  are  usually  sprayed  with 
three  or  four  coats  of  plastic  fixative,  such  as 
Krylon,  if  rough  or  repeated  use  is  required.  You 
can  remove  a  letter  with  an  ordinary  pencil 
eraser  if  you  make  a  mistake  when  applying  it. 

Photolettering  Machines 

Tliere  are  several  types  of  photolettering 
machines  on  the  market  for  producing  display 
lettering.  Some  of  these  machines  are  the  Head- 
liner,  Filmotype,  Typro,  Protype,  Morisawa, 
FotoRex,  Foto-Riter,  Photo  Typositor,  Strips- 
Printer,  Alphagraph,  U/D  Phototypesetter,  Foto 
Type  Compositor,  Star  Lettograph,  and  ATF 
Display  Photo  Typesetter.  Most  of  these 
machines  produce  positive  or  negative  copies  on 
film  or  paper.  They  are  used  mainly  for  display 
work,  althougli  some  of  them  are  equipped  to 
produce  sizes  from  4  point  up. 

HEADLINER 

The  VdriTyper  Hcadlincr  is  the  most  common 
displjy  tvpc  photo-Lomposing  machine  in  use  in 
the  Navy   today.  This  machine  can  produce 
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positive  copy  on  35-mni  film  or  paper.  The 
processing  is  similar  for  both  the  film  and  paper. 
.Since  composition  on  paper,  however,  is  general- 
ly preferred  for  paste-up  purposes,  this  section 
will  refer  to  the  use  of  paper  when  you  are 
operating  the  machine. 

The  Headliner  produces  cold-type  photo- 
composition which  is  exposed,  developed,  fixed, 
and  washed  completely  within  the  unit. 

The  copy  is  produced  from  a  large  plastic  disk 
called  a  TypeMaster.  The  TypeMaster  contains  a 
master  negative  of  all  the  letters  of  the  alphabet. 
The  negative  is  laminated  on  the  plastic  disk  and 
there  are  slots  cut  at  the  edge  of  the  disk.  These 
slots,  or  grooves,  provide  the  proportional 
spacing  for  the  individual  characters.  There  are 
deep  slots  for  wide  letters  like  "M"  and  and 
shallow  slots  for  letters  like  "i"  and  "1".  (See  fig. 
3-37.) 

Type  faces  are  available  in  sizes  from  10  to  84 
points.  Most  TypeMasters  carry  a  full  font  of 
type,  however,  the  larger  sizes  of  type  have  one 
dlisk  for  the  uppercase  (capital)  letters  and 
another  disk  for  the  lowercase  letters.  These 
TypeMasters  are  termed  "half  fonts." 

Before  you  begin  studying  the  operation  of 
the  Headliner,  examine  tjie  various  operator's 
controls  illustrated  in  figures  3-38  and  3-39. 

Machine  Set-up 

There  are  several  operations  that  you  must 
perform  before  you  begin  to  compose  on  the 
Headliner.  These  include  preparation  of  the 
developer  tank,  insertion  of  the  paper,  and 
setting  of  the  exposure  and  spaciug  controls. 
Each  of  these  operations  is  discussed  below. 

Developing  Tank 

The  exposed  paper  is  fed  into  the  developing 
tank,  which  is  divided  into  three  separate 
compartments  for  the  developer,  fix,  and  wash 
solutions.  The  developing  proc  s  is  completely 
automatic;  that  is,  there  is  i.^  provision  to 
visually  inspect  the  exposed  paper  during  the 
development  process.  The  paper  is  carried 
through  the  tank  by  chain-driven  sprocket 
wheels,  which  are  located  on  the  top  section  of 
the  tank.  (See  ng.  3-40.) 


The  developer  and  fix  processing  solutions 
used  in  the  developing  tank  are  mixed  according 
to  the  manufacturer's  instructions.  There  are 
two  types  of  solutions:  a  powder  concentrate, 
which  is  pre-mixed  and  stored  in  amber  colored 
bottles  and  used  as  needed;  or  a  liquid  solution, 
which  requires  no  pre-mixing  and  is  ready  to 
use.  The  wash  solution  consists  of  ordinary  tap 
water. 

To  nU  and  insert  the  developing  tank  into  the 
Headliner  machine  you  should: 

1.  Pour  the  developer,  fix,  and  wash  solutions 
into  their  respective  compartments  in  the 
bottom  section  of  the  tank.  Each  compartment 
has  an  indentation  to  indicate  the  proper  solu- 
tion level.  (See  fig.  3-40.) 

2.  Place  the  top  section  of  the  tank  into  the 
bottom  section,  by  aligning  the  tab  of  the  top 
section  into  the  slot  of  the  bottom  section. 

3.  Insert  the  tank  into  the  machine  at  the 
opening  on  the  right  side.  Make  sure  the  tank  is 
in  as  far  as  it  will  go.  (You  may  find  it  helpful  to 
have  the  machine  turned  on  when  inserting  the 
tank.  Hiis  will  ensure  that  the  sprockets  on  the 
tank  will  not  catch  on  the  chain  that  drives 
them.) 

Paper  Loading 

The  paper  used  in  the  Headliner  is  packaged 
in  a  lightproof  cartridge,  which  is  easily  inserted 
into  the  machine.  Refer  to  figure  3-41,  when 
perfonning  the  following  steps. 

1.  Raise  the  front  cover  and  lighthouse. 

2.  Pull  out  the  paper  feed  clutch  knob  as 
shown  in  figure  3-38. 

3.  Insert  the  paper  cartridge  into  the  well. 

4.  Raise  the  paper  roller  and  feed  the  paper 
undemeath  the  paper  out  switch  actuator,  along 
the  paper  channel  under  the  edge  of  the  posi- 
tioning indicator,  undemeath  the  paper  guide 
and  into  the  opening  at  the  left  end  of  the  paper 
channel. 

5.  Push  in  the  paper  feed  clutch  knob  and 
turn  the  paper  feed  knob  clockwise  and  observe 
the  paper  feed  in  the  channel.  If  the  paper  does 
not  feed  along  the  channel,  the  paper  has  not 
been  inserted  far  enough  into  the  left  channel 
opening.  To  correct  this,  pull  tlie  paper  feed 
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14Z333X 

A.  Identification    number.   First   two  digits 
indicate   size   in  points. 

B.  Lighthouse  setting. 

C.  Font  setting 


Figure  3-37.-A  typical  TypeMaster. 
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LIGHTHOUSE  CONTROL 


L! 


PAPER  FEED  PAPER  FEED  KNOB      SELECTOR  KNOB 

CLUTCH  KNOB 

57.21.0B(142A)X 

Figure  3-38.-.VariTyper  Headliner  860. 


clutch  knob  out  and  slide  the  paper  to  the  left, 
deeper  into  channel  opening. 

6.  When  the  paper  is  feeding  properly,  press 
down  on  the  paper  with  your  hand  to  remove 
the  bow  from  the  paper  in.the  channel. 

7.  Lower  the  paper  roller  to  hold  the  paper  in 
position. 

8.  Lower  the  lighthouse  and  front  cover. 
Inserting  the  TypeMaster 

The  TypeMaster  is  positioned  under  the  light- 
house, as  shown  in  figure  3-42.  Place  the 
TypeMaster  on  the  large  center  pin  on  the  drive 
plate  and  turn  the  selector  knob  until  the  side 
locating  pins  enter  the  TypeMaster.  To  ensure 
that  the  TypeMaster  is  firmly  seated,  press  down 
on  it  with  your  hand. 

You  are  now  ready  to  set  the  lighthouse 
setting  and  the  wordspacing  and  letterspacing 
dials.  The  correct  wordspacing  and  lighthouse 
setting  are  printed  on  each  TypeMaster. 


Lighthouse  Settings 

The  lighthouse  setting  determines  the  amount 
of  light  that  passes  through  the  TypeMaster  to 
the  paper.  You  must  adjust  it  according  to  the 
size  of  the  characters  being  printed.  Too  large  an 
opening  will  cause  parts  of  other  characters  to 
print,  while  too  small  an  opening  will  not  allow 
the  character  to  print  completely. 

To  set  the  lighthouse,  move  the  lighthouse 
control  lever,  shown  in  figure  3-42,  to  the 
hghthouse  setting  indicated  on  the  TypeMaster. 

Wordspacing 

You  must  vary  the  space  setting  according  to 
the  size  of  the  letters  on  the  TypeMaster.  Tne 
unit  of  measurement  used  to  define  the  size  of 
the  Headliner  type  is  points. 

You  turn  the  wordspacing  knob,  shown  in 
figure  3-43,  until  the  point  size  on  the  word- 
spacing  dial  corresponds  with  the  point  size 
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example,  if  you  find  that  the  space  a  line  or 
word  is  to  fit  into  is  limited,  you  can  use  closer 
spacing  between  the  letters  by  setting  the 
letterspacing  dial  to  the  or  minus  side  of 
"0".  Conversely,  you  can  stretch  a  line  or  word 
by  setting  the  dial  on  the        or  plus,  side  of 

(Note:  When  setting  either  the  wordspacing  or 
letterspacing  dials,  always  arrive  at  your  desired 
setting  from  a  higher  setting.  For  example,  if 
you  have  selected  a  24-point  TypeMaster,  turn 
the  wordspacing  dial  to  a  point  size  greater  than 
24  points  and  then  come  down  to  24  points. 

In  the  case  of  letterspacing,  first  turn  the 
letterspacing  knob  so  that  **-9"  is  aligned  with 
the  dial  indicator  and  then  turn  back  to  your 
desired  setting.  This  method  will  ensure  a  precise 
setting. 


14Z336X 
Figure  3-39.-Headlmer  control  panel. 

-indicated  on  the  TypeMaster.  For  example,  if 
y?)u  are  using  a  36-point  Typemaster,  ^  the 
wordspacing  dial  at  36  points.  f 

Letterspacing 

Located  next  to  the  wordspacing  dial  is  the 
letterspacing  dial.  This  dial  indicates  the  amount 
of  spacing  that  is  placed  between  the  individual 
characters.  You  can  set  it  with  the  letterspacing 
knob,^  shovm  in  figure  3-43.  The  normal  setting 
is  "0*\  however,  this  setting  may  be  advanced  or 
retarded  for  either  a  plus  or  minus  spacing.  For 


Line  Length  Dial 

The  dial,  shovm  in  figure  3-38,  is  provided  to 
show  the  cumulative  amount  of  paper  that  has 
been  used.  It  moves  when  the  paper  feed  knob  is 
turned  and  you  can  also  move  it  by  hand.  You 
should  move  it  manually  if  you  want  to  bring 
the  dial  to  "0"  without  movement  of  the  paper. 

The  dial  is  calibrated  in  inches  and  picas  to 
aid  in  copy  fitting  measurement  calculations. 

Line  Selector 

The  Headliner  Model  860  has  the  capability 
to  print  multiple  lines  of  copy  from  a  special 
TypeMaster.  If  the  machine  you  are  using  is  this 
model,  it  will  have  a  line  selector  knob,  as  shown 
in  figure  3-38. 

The  selector  knob  must  be  in  the  "N" 
(normal)  position  when  printing  with  a  Type- 
master  that  has  only  one  line  of  characters. 

Exposureminder 

On  the  front  of  the  machine  there  is  a  device 
called  the  Exposureminder.  (See  figs.  3-38  and 
3-39.)  This  meter  assists  in  maintaining  a  uni- 
form electrical  current  to  the  lighthouse  lamp, 
thereby  ensuring  a  uniform  light  intensity  and 
proper  character  density. 

Associated  with  the  meter  are  a  read  push- 
button and  an  adjust  knob,  as  shown  in  figure 
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LIGHTHOUSE  CONTROL  LEVER 


CENTER  LOCATING  PIN 


SIDE  LOCATOR  PINS 


TYPE  INDEXING  CIRCLE 


Figure  3-42.-Headnner  drive  plate. 
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Figure  3*43.-Headiiner  spacing  controls. 
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3-39*  You  depress  the  read  pushbutton  when 
you  want  to  check  the  value  of  the  lamp 
current  Because  the  current  flows  through  the 
lamp  when  this  button  is  depressed,  the  paper 
directly  under  the  lighthouse  is  exposed.  After 
diecking  and/or  adjusting  the  lamp  current,  turn 
off  approximately  one  inch  of  paper  in  order  to 
pass  this  exposed  portion  toward  the  developing 
tank. 

The  adjust  knob  is  used  to  set  the  lamp 
current  at  the  desired  level  as  monitored  at  the 
Exposureminder.  Five  is  the  normal  Exposure- 
minder  setting*  This  setting  does  not  have  to  be 
changed  for  different  sizes  or  styles  of  charac- 
ters. It  can,  however,  be  adjusted  to  lighter  or 
darker  values  to  meet  particular  requirements, 
such  as  when  underexposure  is  desirable  due  to 
hot  developer  or  overexposure  is  necessary  to 
compensate  for  worn-out  developer. 

Font  Switch 

The  font  switch,  shown  in  figure  3-39,  has 
two  positions,  half  and  full.  Set  it  at  the  full 
position  if  the  TypeMaster  you  are  using  con- 
tains both  uppercase  and  lowercase  letters.  If 
your  Typemaster  has  only  uppercase  (or  lower- 
case) characters,  you  should  stt  the  font  switch 
at  the  half  position. 


Print/Nonprint  Switch 

Occasionally  you  will  want  to  know  how 
much  space  a  word  or  line  will  occupy  before  it 
is  printed.  When  the  print/nonprint  switch, 
shown  in  figure  3-39,  is  placed  in  the  non print 
position,  the  lamp  in  the  lighthouse  will  not 
e>.ppse  the  paper.  By  monitoring  the  amount  of 
paper  used  with  the  line  length  dial,  you  can 
determine  the  amcnnt  of  space  required  for 
your  copy.  The  paper  that  has  not  been  exposed 
can  be  used  by  disengaguig  the  paper  feed  clutch 
and  turning  the  paper  feed  knob  counterclock- 
wise to  return  it  to  the  paper  cartridge.  Some 
operators  place  a  piece  of  tape  over  the  print/ 
nonprint  switch  when  it  is  positioned  in  the 
print  position,  to  prevent  it  from  being  moved 
inadvertently  to  the  nonprint  position.  Other- 
wise, you  may  find  that  you  have  not  been 
exposing  the  copy  you  have  been  composing. 


Machine  Operation 

The  operation  of  the  Headliner  is  relatively 
simple.  The  first  step  when  operating  the 
machine  (assuming  the  TypeMaster  selection  and 
settings  just  discussed  have  been  made)  is  to 
select  the  character  you  wish  to  print.  This  is 
accomplished  by  turning  either  the  selector 
knob,  shown  in  figure  3-38,  or  the  TypeMaster 
itself.  Position  the  desired  character  in  the 
center  of  the  type  indexing  circle,  shown  in 
figure  3-42.  Next,  momentarily  move  the  print- 
space  switch,  shown  in  figure  3-39,  to  the  print 
position.  Continue  this  procedure  for  the 
remainder  of  the  first  word. 

To  space  between  the  words,  move  the 
print-space  switch  to  the  space  position.  When 
you  have  completed  your  composing,  turn  the 
paper  feed  knob  untU  the  line  length  dial  has 
made  one  complete  revolution,  plus  one  inch. 
(The  e.Ktra  inch  ensures  that  the  exposed  paper 
will  clear  the  cutting  knife.)  Raise  the  cut-off 
lever,  shown  in  figure  3-38,  and  hold  it  in  the  up 
position  untU  the  developing  light  comes  on. 
The  paper  is  now  entering  the  developing  tank. 
The  cut-off  lever  may  now  be  released. 

The  minimum  amount  of  paper  that  can  be 
fed  into  the  developing  tank  is  13  inches.  When 
13  inches  has  passed  the  cut-off  lever,  the  lever 
cannot  be  raised.  Accordingly,  for  a  short  line  or 
word,  it  will  be  necessary  to  feed  the  paper 
manually  with  the  paper  feed  knob  until  13 
inches  of  paper  has  been  fed  into  the  storage 
chamber. 

The  maximum  amount  of  paper  that  may  be 
printed  and  stored  before  development  is  4Vi 
feet.  A  bell  will  sound  at  four  feet  to  alert  you 
that  you  are  witliin  six  inches  of  the  paper 
maximum.  If  the  bell  is  not  heeded,  the  machine 
will  automatically  shut  down  when  AVi  feet  is 
reached.  When  this  occurs,  advance  the  paper 
with  the  paper  feed  knob  untU  the  line  length 
dial  makes  one  complete  revolution,  plus  one 
inch.  Then  raise  the  cut-off  lever  to  start  the 
machine  and  feed  the  paper  through  the  de- 
veloping tank. 

If  you  arc  in  the  middle  of  a  word  when  the 
machine  shuts  down,  you  may  complete  the 
word  by  using  the  line  limit  switch,  shown  in 
figure  3-44.  By  depressing  this  switch,  you  can 
override  the  automatic  shutdown  mechanism. 
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Maintenance 


Figure  3>44.-Llne  limit  switch* 


57.702X 


After  the  paper  comes  out  of  the  machine,  it 
is  a  good  practice  to  rinse  it  in  plain  tap  water  to 
remove  all  traces  of  the  processing  solutions.  If 
you  are  using  film,  it  will  be  necessary  to  place 
the  film  in  a  tray  of  hypo  solution  to  clear  it 
completely.  You  will  leam  more  about  hypo  in 
chapter  6. 


Tlie  Headliner  should  be  cleaned  after  each 
eight  hours  of  use.  If  not  cleaned  regularly,  the 
developing  tank  compartments  will  accumulate 
residue  from  the  processing  solutions  and  this 
will  eventually  cause  problems.  (Note:  Never  use 
hot  water  to  clean  the  developing  tank.  The  heat 
may  cause  it  to  warp.  A  commercial  photo 
cleaner  or  cool  tap  water  with  detei^gent  may  be 
used.) 

The  TypeMasters  may  be  cleaned  with  a  damp 
rag.  Always  store  the  TypeMasters  in  a  flat 
position.  Avoid  placing  them  in  a  hot  area,  as 
the  heat  can  cause  warpage  of  the  plastic  disks. 

For  detailed  maintenance  and  adjustment 
procedures,  refer  to  the  manufacturer's  instruc- 
tion manual.  The  accompanying  troubleshooting 
chart  (Table  3-1),  details  the  most  common 
operational  difficulties  and  their  solutions. 


Table  3-1.-Headliner  Operation  Troubleshooting 


Problem 

Blank  paper  after  printing  A. 
and  developing 

B. 

Indistinct  or  grayish  A. 
characters 

B. 

Oiaracters  not  sharp  A. 

B. 
C. 

One  side  of  characters  cut  off  A. 

Characters  overlapping  A. 

B. 


Cause 

Qiemicals  not  correctly  mixed 
or  in  wrong  tank  compartments 
Exposure  bulb  is  loose  or 
burned  out 

Underexposure 

Developing  solution  has  become 
weak  from  use 

TypeMaster  not  firmly  seated 
on  drive  plate 
Overexposure 

Warped  TypeMaster 

Incorrect  lighthouse  setting  for 
TypeMaster  used 

Font  switch  not  in  proper  position 
for  half  font  TypeMaster 
If  one  character  consistently 
touches  the  next  character,  its 
slot  may  have  dirt  in  it 


Solution 

A.  Replace  chemicals 

B.  Tighten  or  replace  bulb 


A.  Set  Exposureminder 
to  a  higher  setting 

B.  Replace  with  fresh 
developer 

A.  Press  TypeMaster  down 
on  drive  plate 

B.  Set  Exposureminder  to  a 
lower  setting 

C.  Replace  TypeMaster 

A.    Re-set  lighthouse  opening 


A.  Move  front  switch  to  half 
font  position 

B.  Clean  slot  with  knife  blade 
blade  or  fine  file 
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TaHe  S-I.-Headliner  Operation  Troubleshooting-Continued 


Problem 


C 
D. 


Developing  light  remains  on  A, 
and  paper  does  not  come  out 
of  developing  tank 

Developing  light  will  not  A. 
light  ;  paper  does  not  feed  into 
developing  tank  when  cut-off 
lever  is  raised 


Cause 

Bind  in  paper 
Bind  in  TypeMaster 


Tank  not  properly  inserted 


Paper  jammed  in  sprocket 
housing 


Solution 

C.  Check  paper  feed 

D.  Check  rotation  of  Typemaster; 
make  sure  it  isn*t  binding 
on  the  lighthouse 

A.    Push  tank  further  in 
machine 


A.    Open  back  cover  and  clear 
sprocket  housing 


Cut-off  lever  will  not  raise  A. 


Machine  shuts  off 


Minimum  amount  of  paper 
(13  inches)  has  not  been 
used 

Maximum  amount  of  paper 
passed  (4^/2  feet) 


A.    Turn  paper  feed  knob  to 
obtain  13  inches  of  paper  in 
storage  chamber 

A.    Raise  cut-off  lever  to  feed 
paper  into  developing  tank 


PROOFREADING 


Everyone  makes  a  mistake  once  in  awhile. 
That  is  to  be  expected.  That  is  why  one  out  of 
every  nine  men  in  an  automobile  plant  is  a 
checker-there  to  catch  errors  that  creep  in 
along  the  assembly  line.  All  printers  check  or 
proofread  their  copy  before  it  goes  to  press.  In 
fact,  some  national  magazines  are  proofread  12 
or  more  times,  yet  occasional  errors  still  slip  by. 

So  you  can  see  that  proofreading  is  a  very 
important  operation.  It  would  be  mildly 
disastrous  to  let  a  story  go  to  press  reading: 
'The  deeds  of  the  admiral  will  remain  immoral 
in  tlie  minds  of  seafaring  men"  when  it  should 
have  read  "remain  immortal.** 

It  could  be  extremely  disastrous  to  let  some* 
thing  like  this  go  by:  '^Commence  shore 
bombardment  Blue  Bead  0200Z"  whea  it 
should  have  read  "Commen     . .  0020Z**. 

Two  men  are  generally  assigned  to  proofread 
a  job.  One  reads  aloud  from  the  original  copy 
and  the  other  checks  the  proof.  The  proofreader 


does  not  make  any  changes  except  where  there 
are  typographical  en'ors  such  as  misspelling  of 
common  words,  and  so  on.  If  he  discovers  an 
error  of  fact  in  the  original  copy,  he  should 
query  it  (put  a  question  marie  in  the  margin  of 
the  proof)  and  take  it  up  later  with  the  PC  in  C. 

Always  read  all  punctuation;  spell  out  unusual 
or  proper  names;  check  for  paragraph  indentions 
and  improper  capitalization.  You  should  double 
check  for  the  transposition  of  letters  such  as  ie 
and  ei  and  for  homonyms  such  as  way  and 
weigh.  Such  words  sound  alike  but  have  dif- 
ferent meanings,  so  be  sure  to  check  the  spelling 
in  relation  to  the  content. 

The  Navy  lithogrr?pher  should  be  well  in- 
formed on  nautical  le^-minology.  An  excellent 
i'St  of  these  terms  is  contained  in  Seaman, 
NAVPERS  10120-F. 

Jii  addition  to  checking  for  such  errors  as 
mistal-.es  in  spelling  and  punctuation,  you  should 
also  check  proofs  for  proper  type  sizes,  proper 
placement  of  headings,  and  proper  spacing. 

Figures  3-45  and  3-46  show  the  proofreader's 
marks  and  how  they  are  placed  on  the  copy. 
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PROOFREADER'S 

MARKS 

O    Insert  period 

Cops-used  in  morgin 

^    Insert  comma 

Cops-used  in  text 

•     Insert  colon 

Cops  &  sntoii  cops-used  in  morgin 

J     Insert  semicolon 

Cops  &  smoll  cops-ustd  in  text 

^    Insert  question  mork 

Xc. 

Lower  cose-ustd  in  margin 

,/    Insert  exciomotion  mork 

/ 

Lower  cose-used  in  text 

*/    Insert  hyphen 

Wrong  font 

^  Insert  opostrophe 

Close  up 

"  "  Insert  quototion  morKS 

Delete 

Insert  1*en  dosh 

Close  up  ond  delete 

^    Insert  1*efn  dosh 

9 

Correct  the  position 

Insert  spoce 

Move  right 

ln«j»r*  ImnA 

inseri  leoo 

c 

Move  left 

jf^iA  Insert  virQule 

n 

Move  up 

^  Superior 

u 

Move  down 

^  Inferior 

II 

Align  verticoiiy 

•//  rorentneses 

Align  horizontolly 

CO  Brockets 

3C  Center  horizontolly 

Q   Indent  1>em 

Center  verticoiiy 

m  Ino'ent  2'ems 

Push  down  spoce 

^  rorogropn 

Use  ligoture 

"Mt^No  porogroph 

Equolize  space-used  in  margin 

Tronspose-used  in  morgin 

Equalize  space-used  in  text 

0/  Tronspose-used  in  text 

Decrease  space 

i^l^  Spell  out 

Let  it  stond-used  in  margin 

iJiJL  itolic-used  in  morgin 

Let  it  stand-used  in  text 

itolic-used  m  text 

Dirty  or  broken  letter 

Boldfoce-used  in  morgin 

Carry  over  to  next  line 

^^^•■^  Boldfoce-used  in  text 

ni^i*«^Corfy  back  to  preceding  line 

Smoll  cops-used  In  morgin 

C#f*j*4Jt  Something  omitted-see  copy 

=^   Smoll  cops-used  in  text 

^?    ($i  Question  to  outhor 

•^^••'Romon  type 

A 

Ccret-G«ntrol  indicotor  uitd  to  mork  txoct 
position  of  trror  in  ttxt. 

57.2a0 

Figure  3-45.— Proofreader's  marks  and  editorial  marks  are,  for  practical  purposes,  the  same.  The  main 
difference  is  in  their  usage.  As  a  rule,  editorial  corrections  to  manuscripts  are  made  directly  in  the 
body  of  the  copy.  If  this  is  not  possible,  the  corrections  are  inserted  above  or  below  the  line  and 
the  place  where  they  are  to  go  is  indicated  by  an  insert  caret  (A).  Proofreading  symbols  are  placed 
in  the  margins  of  hot  type  proofs  so  the  printer  can  sec  them  readily,  and  a  caret  is  placed  within 
the  text  to  shov/  where  the  correction  is  to  be  made.  If  there  are  several  errors  In  the  sanie  line,  the 
marks  should  be  placed  in  the  proper  sequence  in  the  margin  of  the  proof  and  separated  by 
diagonal  lines.  If  ths  lines  are  long,  the  proofreader  divides  each  line  mentally  and  marks 
corrections  for  the  left  side  of  the  line  in  the  left  margin  and  corrections  for  the  riglit  half  of  the 
line  in  the  right  margin. 
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This  -Newy  training  manual  is  designed  to  help  you  meet  the 
occupational  qualifications  for  advancement  to  LithogriqAer  first 
Class  and  Chief  Lithographer.  Chapters  2  throu^'flTof  thls-ewe^f  ^rn^u^t^ 
deal  with  the  technical  subject  matter  of  the  Lithogra^rfier  rating. 
Chapter  1  provides  introductory  information  that  will  help  you  in 
working  for  advancement,  ^t  is  strongly  recommended  that  you 
study  this  chapter  carefully  before  banning  Intensive  study  of 
the  chapters  that  follow. 

Advancement  brings^  increased  rewards  and  increased  t^^4^^ 
^ponsibllltles.  The  time  to  start  looking  ahead  and  considering  / 
the  rewards  and  responsibilities  Is  right  now^  while  you  are  smMt 
preparing  for  advancement  to  LIl  and  LIC,.By  this  time,  you  aref*'^  ' 
probably  well  aware  of  many  of  the  advf.a{ages  of  advancement  JiSJ'  ^ 
hl^er  pay,  greater  prestige,  more  Int'/restlng  and  challenging  ^ 
work,  and  the  satisfaction  o^  gettlngahe^xl  In  your  chosen  career. 
/rtd  ypBy  this  time  you  have  Lalso/proSaSI?!  discovered  that  one  of 
the  most  enduring  rewards  of  advancement  Is  the  personal  satls£] 
faction  you  find  In  developing  your  skills  and  Increasing  your 
knowledge. 

The  Navy  also  benefits  by  your  advancemenlgpig^ly  trained 
personnel  are  essential  to  the  functioning  of  the  Navy.  By  each  ruJ^^i 
advancet^ment  you  Increase  your  value  to  the  Navy  in  two  ways.  A   /  *^W5^ 
And  second,  you  become  more  valuable  as  a  person^ttflT can  ijhr 
supervise,  lead,  and  train  others  and  thus  make  far/eachlng  ^ 
and  long  lasting  contributions  to  the  Navy.  ^ 

In  large  measure,  the  extent  of  your  contribution  to  the  Navy 
depends  on  your  willingness  and  ability  to  accept  Increased 
responsibilities  as  you  advance.  When  you  assumed  the  duties 
of  a  H^,  you  began  to  accept  a  certain  amount  of  responsibility 
for  the  work  of  others.  With  each  advancement  you  accept  an 
Increasing  responsibility  in  military  matters  relating  to  the  occu- 
pational requirements  of  the  Lithographer  rating. 

You    will  find  that  your  responsibilities  for  military  leader- 
ship are  about  the  same  as  those  of  petty  officers  In  other  ratings, 
since  every  petty  offlcerjB^ls  a  military  person  as  well  as  a 
technical  specialist.  Your  responsibilities  for  technical  leader- 

shin    fi.r6    SnfiCifi.!    \f\    vmii*    i*ot1n<r   anH    OT*o  /41^A«%f1tr  T»AlAfA/4 

c&Ac  o^/vivyiaA       y\j\xi.  rakiii|^  cuiu  arc  QiFcctiy  reiavQu  lo  ine  — 
nature  of  your  work.  Operating  and  maintaining  the  shlps^prlnt/* 
shop  Is  a  job  of  vital  importance,  and  It  Is  a  teamwork  job;  It 
requires  a  special  kind  of  leadership  ability  that  can  only  be  de- 
veloped by  personnel  who  have  a  high  degree  of  technical  com- 
petence and  a  deep  sense  of  personal  responsibility. 

Practical  details  that  relate  to  your  responsibilities  for  print 
J«iop  administration^  su/)ervlslon,  and  training  are  discussed  In 
/ghapter  9  of  this  training  manual.  At  this  point,  let's  consider  / 
some  of  the  broader  aspects  of  your  Increasing  responsibilities  j/ 

1 

57.703 

Figure  3-46. -Cold  type  composition  corrections.  When  marking  cold  type  copy  corrections,  the  proofreader  tapes  a 
sheet  of  tissue  over  the  proof  and  marks  his  corrections  on  the  tissue  overlay  at  the  point  where  they  occur.  The  use 
of  the  tissue  overlay  eliminates  markings  on  the  copy  which  would  appear  on  the  negative  when  the  copy  is 
photographed 
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These  marks  may  vaiy  somewhat  in  civilian  life 
from  shop  to  shop-but  in  the  Navy,  you  will 
use  them  as  they  are  shown  on  the  chart,  and 
you  must  know  them  as  part  of  your  qualifica- 
tions for  advancement  in  rating. 

Proofreader's  marks  are  actually  a  code  used 
to  eliminate  written  explanations  to  the  com- 
positor (the  person  who  sets  the  type  or 
prepares  the  cold  type  composition).  For 
example,  when  you  see  the  word  **stet"  on  a 
proof,  you  know  at  once  that  it  means,  "Don't 
change  this-even  though  a  change  was 
indicated— let  it  stand  as  it  is.'' 

Some  proofreaders  draw  a  line  or  kite  tail 
from  the  error  in  the  text  body  to  the  margin 
and  write  in  the  correction  there.  This  method  is 
not  recommended,  however.  It  should  never  be 
used  on  reproduction  proofs  or  direct-image 
plates.  When  you  are  reading  proof  on  reproduc- 
tion copy,  corrections-  should  be  made  in  light 
blue  pencil  in  the  margin.  A  water  soluble  pencil 
or  fountain  pen  is  best  for  marking  plates,  as  the 
marks  will  not  take  ink  when  the  plate  is  mn  on 
the  press  and  will  wash  off  completely  in  many 
cases. 


MAKING  CORRECTIONS 

There  are  several  methods  which  you  may  use 
to  make  corrections  to  cold  type  composition. 
Occasionally  a  simple  erasure  or  the  application 
of  white  opaque  correction  fluid  may  do  the 
job.  Because  of  the  possibility  of  show  through 
of  the  error,  most  corrections  to  cold  type  copy 
are  made  by  cutting  in  the  correction  in  the 
place  of  the  error. 

Cut-in  corrections  are  made  by  placing  the 
copy  over  a  light-table  and  aligning  the  correc- 
tion over  the  error,  (a)  A  rectangular  cut  is  made 
through  the  correction  and  the  original  copy 
with  a  single  edge  razor  blade  or  a  copy  knife, 
(b)  The  error  is  removed  from  tlie  copy  and  the 
correction  is  placed  into  the  cut  out  area.  (C)  If 
you  cut  the  error  and  correction  at  a  slight 
angle,  you  will  prevent  the  correction  from 
being  placed  into  the  cu^  area  upside  dov/n.  The 
correction  is  held  in  place  by  tape,  which  is 
applied  to  the  back  of  the  copy.  With  practice, 
you  should  be  able  to  make  perfectly  aligned 
cut-in  corrections  in  a  short  time.  In  figure  3-47, 
the  cut-in  correction  steps  are  illustrated. 
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KINDS  OF  COPY 

All  artwork  falls  into  one  of  three  general 
classifications:  line,  tone,  or  combination. 

Line  copy  consists  of  typewritten  material, 
reproduction  proofs,  clippings,  lettering,  pen- 
and-ink  drawings,  and  any  other  artwork  which 
will  appear  as  lines  or  solid  blocks  of  color 
without  gradations  in  tone.  Negatives  made  from 
this  type  of  copy  are  known  as  line  negatives. 

Tone  copy  consists  of  watercolor  drawings, 
oil  paintings,  photographs,  and  other  types  of 
woric  composed  of  a  series  of  tones  that  blend 
together  without  clear-cut  divisions.  In  order  to 
preserve  the  shadows  and  tones  found  in  this 
type  of  copy,  the  cameraman  must  photograph 
it  through  a  ruled  screen.  The  screen  breaks  up 
the  image  into  a  series  of  tiny  dots,  like  those 


shown  in  figure  4-1,  Theie  dots  are  so  small  that 
they  blend  together  to  give  the  appearance  of 
continuous  tone.  Negatives  produced  by  this 
process  are  known  as  halftone  negatives. 

Combination  copy,  as  the  name  implies,  is  art 
that  consists  of  both  tone  and  line  work,  as  for 
example,  a  photograph  to  which  lettering  and 
arrows  have  been  applied.  To  reproduce  the 
photograph  as  tone  and  the  lettering  and  arrows 
as  line,  the  cameraman  must  make  two  nega- 
tives-one for  the  line  and  one  for  the  tone. 
These  negatives  are  then  fitted  or  stripped 
together  to  produce  a  combination  image  when 
the  plate  is  printed. 

a  Line  Work 

Line  drawings  ordinarily  print  only  as  lines 
and  solid  blacks,  but  if  shading  is  required,  you 


LINE    ,  HALFTONE 

Figure  4- 1.-*The  three  general  classifications  of  copy. 
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can  supply  it  by  such  methods  as  crosshatching 
with  pen  and  ink  or  by  sticking  a  sheet  of 
patterned  acetate  over  the  area  that  is  to  be 
shaded*  (See  fig.  4-2.) 

Preparing  Line  Drawings 

Line  drawings  are  generally  done  on  white 
paper  with  black  india  ink.  Dark  blue  and  red 
ink  will  also  reproduce  fairly  well,  but  pale 
colors  such  as  li^t  blue,  gray,  or  yellow  should 
not  be  used.  Nor  should  you  prepare  original 
drawings  on  colored  papers.  Some  colors  photo- 
graph as  black  or  gray,  making  it  difficult  for  the 
cameraman  to  separate  the  drawing  from  the 
background  when  he  makes  the  negative. 

The  original  drawing  is  usually  prepared  for 
one-half  or  one-third  reduction.  That  is,  it  is 
drawn  twice  or  one  and  one-half  times  larger 
than  the  printed  illustration  is  to  be.  The 
cameraman  then  i.ducesjhe  image  to  the  proper 
size  when  he  makes  the  negative.  Reduction 
minimtizes  flaws  and  0ves  the  work  a  profes- 
sional appearance. 

When  you  are  making  a  line  drawing,  you 
mmi  keep  all  pen  lines  clear  and  open.  If  the 
master  drawing  will  not  stand  reduction  without 
a  breakdown  or  filling  in  of  lines  and  detail,  you 
should  make  a  smaller,  more  simplified  drawing. 
(See  fig.  4-3.)  If  you  use  acetate  shading  sheets 
for  tone  ireas,  you  must  select  a  pattern  that  is 
coarse  and  open  so  that  the  dots  will  not  run 
together  when  the  job  is  reduced. 

When  you  are  preparing  a  series  of  illustra- 
tions for  a  publication,  you  should  draw  them 
all  to  the  same  scale  if  possible.  Tliis  v/ill 
improve  the  appearance  of  the  job  and  it  will 
also  save  time  in  the  camera  room,  since  all  the 
art  can  then  be  copied  with  the  same  camera 
setup.  Lettering  on  all  artwork  througiiout  a 
^publication  should  be  carefully  planned  to 
assure  uniformity  in  size  after  reduction. 

If  the  artwork  is  to  be  enlarged  or  reduced, 
you  should  mark  the  new  width  in  picas  in  the 
maigin  of  the  copy,  as  shown  in  figure  4-4  If  no 
reduction  or  enlargement  is  required  you  can 
simply  mark  the  copy  "S/S."  or  "same  size/' 

Most  line  copy  is  shot  same  size  or  smaller 
Enlargement  magnifies  defects  and  gives  line 
work  a  cmde  appearance. 
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Figure  4-2.-Methods  of  shading  a  line  drawing.  Cross- 
hatching  was  used  to  shade  areas  in  drawing  on  left 
Mechanical  shading  was  used  on  the  right-hand 
drawing.  The  sheding  patterns  were  provided  on 
sheets  of  waxed  acetate  which  were  applied  to  the 
original  drawing  and  cut  to  fit  the  desired  area. 
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Figure  4-3.-if  the  lines  on  yoi>r  original  drawings  are 
not  clear  and  open,  they  may  run  together  when  the 
job  is  reduced 


Illustration  Board 

Line  drawings  should  be  prepared  on  heavy 
illustration  board,  or  they  should  be  mounted 
on  illustration  board.  Drawing  board  varies  in 
thickness  from  1-  or  3-ply  (slii;htly  heavier  than 
postcard  stock)  to  a  very  thick  cardboard.  You 
may  use  lightweight  paper  for  small  drawings, 
but  you  should  al\\ays  use  the  heavier  board 
when  you  are  preparing  maps  and  charts  or 
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Figure  4-4— How  to  mark  copy  for  size. 


pasting  up  layouts  that  will  require  a  good  deal 
of  handling.  Photographs  of  line  drawings  should 
be  mounted  on  cardboard  to  facilitate  handling, 
and  all  artwork  should  be  covered  with  a  paper 
flap  for  protection. 


Techniques 

You  should  be  familiar  with  the  various 
techniques  used  by  artists  in  preparing  line 
drawings.  Some  of  these  are  shown  in  figure  4-5. 
Drawing  for  example  is  ordinary  pen-and-ink 
work,  B  is  the  same  drawing  done  with  brush 
and  ink;  and  C  is  a  dry  brusli  drawing.  To 
prepare  it,  the  artist  worked  on  rough  paper  and 
used  very  little  ink  in  his  brush. 

D  was  done  with  crayon  and  ink  on  a  special 
type  of  drawing  board  which  has  a  pebbled 
surface.  The  little  dots  in  this  drawing  give  it  a 
shaded  effect  similar  to  that  produced  by  the 
acetate  shading  sheets.  This  illustration  is  known 
as  a  Ross  board  drawing,  because  Ross  boar'  is 
the  trade  name  for  the  paper  on  which  it  was 
drawn.  Drawings  done  on  Coquille  board  are 
similar  in  appearance. 

A  scratchboard  drawing  is  shown  in  E. 
Scrarchboard  is  a  type  of  drawing  paper  which 


has  a  smooth,  clay  surface.  The  artist  first  coats 
the  paper  witii  ink  and  then  scratches  highlights 
in  the  clay  surface  with  a  knife.  This  produces  a 
woodcut  effect. 

The  drav'ing  F  was  done  on  another  type  of 
drawing  paper,  known  as  Craft-tint.  The  surface 
of  this  paper  is  chemically  impregnated  with  an 
invisible  line  or  dot  pattern.  The  artist  first 
makes  a  black-and-white  line  drawing  on  it  in 
the  regular  manner  and  then  brushes  the  areas 
that  are  to  go  in  tone  with  an  acid  developing 
solution.  This  solution  brings  out  the  patterns  or 
tones.  Craft-tint  papers  come  in  single-tone  or 
double-tone  patterns.  The  double-tone  patterns 
require  two  developers. 

Acetate  shading  sheets  were  used  to  produce 
the  tone  effects  shown  in  G.  These  sheets  are 
available  in  various  patterns,  as  you  can  see  in 
figure  4-6.  They  are  waxed  on  one  side  so  that 
they  can  be  applied  directly  to  the  drawing  paper. 
After  he  has  positioned  the  sheets,  the  artist  cuts 
along  the  edge  of  the  tone  areas  with  a  knife  and 
removes  the  trim.  This  process  of  applying  the 
tone  is  generally  referred  to  as  "applying  ben- 
day..''  Benday  is  a  generic  term  used  for  all  tone 
effects.  It  is  named  after  Ben  Day,  the  man  who 
developed  the  process  for  applying  shading  to 
letterpress  cuts.  Some  of  these  mechanical 
shading  sheets  are  known  by  such  trade  names  as 
Zip-a-tone,  Paratono,  Art  Type,  and  Visi-type. 

Shading  sheets  should  not  be  applied  to  areas 
where  the  copy  is  dirty  or  patched  over,  because 
dirty  or  patched  copy  sometimes  produces 
shadows  or  other  defects  when  it  is  photo- 
graphed. These  defects  can  be  painted  out  on 
the  negative  in  open  areas,  but  little  can  be  done 
if  the  area  is  covered  with  a  series  of  fine  dots  or 
lines.  Therefore,  if  you  find  that  you  must  place 
tone  over  patched  areas,  it  will  be  better  to  let 
the  platemaker  lay  it.  You  should  mark  the  area 
in  which  the  tint  is  to  go  with  a  blue  pencil  on  ^ 
tissue  overlay.  A  tissue  overlay  is  simply  a  sheet 
of  tissue  paper  that  is  taped  to  the  drawing,  as 
shown  in  figure  4-7.  Overlays  enable  artists  to 
write  instructions  and  specifications  without 
marking  on  the  copy. 

The  cameraman  can  produce  tone  on  film  by 
photographing  a  sheet  of  white  paper  through  a 
halftone  screen.  These  tone  negatives  are  then 
superimposed  on  or  stripped  into  the  master 
negative  in  the  areas  indicated  on  the  overiay. 
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Figure  4-5.— Line  drawing  techniques. 
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Figure  4^.-Some  of  the  patterns  available  on  acetate 
shading  sheets. 
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FHpife  4-7.-Spectfications  and  imtructtons  may  be 
written  on  overlays  attached  to  the  original  artwork. 


Clippings  and  Photographic  Prints 

When  original  artwork  is  not  available,  you 
can  use  clippings  of  previously  printed  line 
drawings  as  copy.  However,  if  the  clippings  have 
been  printed  in  color  or  if  they  are  printed  on 
colored  paper,  you  should  consult  your  camera- 
man before  submitting  them.  He  can  sometimes 
reproduce  color  by  photographing  it  through  a 
filter.  A  filter  is  a  disk  (or  square)  of  colored 
glass,  gelatin,  or  acetate  which  makes  some 
colors  photograph  darker  and  others  lighter  than 
the  original  copy.  In  some  cases,  the  filter  will 
cancel  out  the  background  color,  making  it 
photograph  as  white.  In  other  cases,  it  will  not 
be  possible  for  the  filter  to  separate  the  back- 
ground from  the  copy,  and  it  will  be  necessary 
for  you  to  make  a  new  drawing  in  black  and 
white. 

You  can  also  use  sharp,  glossy  photographic 
prints  of  original  line  drawings  or  clippings  as 
copy.  You  may  retouch  these  photographic 
prints  with  ink  or  with  black  and  white  water- 
colors.  SrT?'idge  marks  and  fuzziness  may  be ' 
painted  out  with  Chinese  white,  and  broken  or 
grayed  areas  may  be  sharpened  and  filled  in  with 
India  ink. 

Piroduction  Shortcuts 

You  can  produce  a  line  drawing  by  tracing 
over  a  photograph  with  pen  and  ink  and  then 
having  the  photographic  image  bleached  out  so 
that  only  the  inked  lines  remain.  You  can  also 
use  a  mechanical  tracing  instniment  known  as 
the  pantograph  for  producing  line  drawings  from 
photographs.  The  pantograph  is  often  used  for 
enlarging  or  reducing  artwork. 


Ruling  Forms 

A  large  part  of  your  work  in  the  Navy  will 
consist  of  ruling  up  forms  with  pen  and  ink.  You 
w).ll  be  using  regular  draftsman's  tools  for  t.iis 
type  of  work.  These  tools  include  such  items  as 
a  drawing  board  or  drafting  table,  a  T-square, 
plastic  triangles  and  curves,  a  line  gage,  a  metal 
ruler,  pencils  and  erasers,  drawing  and  tracing 
paper,  a  compass,  dividers,  knives,  razor  blades, 
scissors,  and  rubber  cement. 
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Draftsman's  Tools 

Drawing  boards  are  generally  made  of  pine  or 
some  other  soft  wood.  The  T-square  consists  of 
a  long  strip  called  the  "blade"  and  a  cross  strip 
caUed  the  ••head"  (See  fig.  4-8.)  When  the  head 
is  butted  against  the  side  of  the  drawing  board, 
the  blade  is  squared  (at  right  angles)  with  the 
edge  of  the  board.  You  can  use  the  T-square  for 
drawing  lines  and  for  squaring  up  work  on  the 
sheet.  You  can  also  use  it  as  a  base  for  the 
triangle  when  you  are  drawing  vertical  and 
slanted  lines. 

Another  useful  device  is  the  steel  straight- 
edge. It  is  essentially  the  same  as  the  T-square, 
except  that  it  has  no  head.  You  may  use  it  for 
drawing  long,  straight  lines,  bu)'  it  is  primarily 
intended  as  a  guide  when  you  are  cutting  with  a 
knife. 

You  should  never  use  a  knife  or  razor  blade 
with  plastic  drafting  tools. 

Plastic  triangles,  like  the  one  shown  in  figure 
4-8,  are  used  for  drawinj;  vertical  and  slanted 
lines.  To  draw  vertical  Hi  es,  you  simply  move 
the  T-square  to  the  proper  horizontal  position 
and  then  place  the  base  of  the  triangle  against 
the  blade.  You  can  then  draw  the  vertical  line 
along  the  side  of  the  triangle. 

French  curves  are  used  for  drawing  all  sorts  of 
noncircular  curves.  Actually  the  french  curve  is 
composed  of  a-  series  of  curved  sections.  Oc- 


Ffgure  4^a-Draftsmdn's  tools. 


casionally  one  of  these  sections  will  exactly 
match  the  curved  line  that  you  wish  to  use  and 
you  can  draw  your  line  by  simply  tracing  around 
the  curved  area.  But  more  often,  you  will  have 
to  fashion  your  curve  by  shifting  the  guide  as 
you  go  along. 

You  can  use  the  compass  for  drawing  circles 
and  arcs.  Some  compasses  have  interchangeable 
parts  so  that  you  can  use.  the  same  instrument 
for  either  pencil  or  ink  drawings.  Ink  compasses 
are  handled  much  the  same  as  a  ruling  pen. 

Dividers  are  similar  to  compasses  except  that 
both  legs  of  the  dividers  are  provided  with 
needle  points.  They  are  used  for  transferring 
measurements  and  for  dividing  lines  into  equal 
parts.  In  layout  work,  you  will  find  them 
especially  useful  in  centering  headings  and 
checking  margms. 

Drawing  pencils  range  from  6B  (soft  and 
black)  through  HB  (medium)  to  9H  (very  hard). 
You  can  use  soft  pencils  such  as  2B  or  3B  for 
making  heavy,  thick  lines,  but  hard  pencUs 
should  be  used  for  making  guide  lines  and 
writing  in  instructions.  Drawing  pencils  do  not 
have  erasers.  Art  gum  or  kneaded  gun**  erasers 
are  generally  used  for  making  corrections  and 
for  cleaning  smudges  and  dirt  from  the  surface 
of  the  drawing  paper. 

Most  artists  use  light  blue  pencils  for  pre- 
liminary and  base  drawhigs.  It  is  not  necessary 
to  erase  blue  lines  after  the  sketch  has  been 
inked  in,  as  they  will  drop  out  during  the 
photographing  operation.  Red  lines  photograph 
as  black;  other  colors  vary. 

Tracing  paper  is  a  thin,  tough,  semitrans- 
parent  paper  which  is  available  in  pads  or  rolls  of 
varying  sizes.  Artists  generally  prepare  rough 
layouts  on  tracing  paper  and  then  transfer  them 
to  the  regular  drawing  paper  where  they  are  used 
as  a  basis  for  the  finished  art. 

Ruling  pens  are  used  for  ruling  lines  of 
uniform  width..  '  -^y  should  be  used  with 
T-squares,  triangi^o,  and  other  guides;  they 
should  never  be  used  for  freehand  work.  A 
ruling  pen,  like  that  shcvvn  in  figure  4-9,  will 
produce  lines  of  various  widths,  depending  on 
the  set  of  the  thumbscrew  which  separates  or 
brings  liie  blades  of  the  pen  together.  Do  not 
place  the  ruling  pen  into  the  bottle  of  ink.  To 
fill  the  pen,  you  should  use  the  dropper  in  the 
top  of  the  bottle. 
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Figure  4*9.— Ruling  pen.  Setscrew  regulates  the 
width  of  the  line. 


Put  ink  between  the  two  pomts  of  the  pen 
and  keep  the  outside  wiped  clean  to  prevent  the 
ink  from  running.  Always  keep  your  ruling  pen 
dean  when  it  is  not  in  use.  A  dirty  pen  will 
produce  a  ragged  line. 

You  should  hold  the  ruling  pen  so  that  the 
setscrew  is  away  from  you.  The  pen  sliould  be 
almost  upright  with  a  slight  tilt  in  the  direction 
you  are  drawing. 

When  you  are  called  on  to  draw  up  a  ruled 
form,  you  should  square  the  sheet  on  the 
drawing  board  or  table  with  the  T-square.  Then 
fasten  the  paper  to  the  board  with  draftsman's 
masking  tape,  a  brown  crinkly  paper  that  peels 
off  readilv  without  injuring  the  surface  of  the 
drawing  paper. 

Pencil  in  outlines  lightly,  using  ±e  T-square 
for  all  horizontal  lines  and  the  triangle  for  all 
vertical  lines.  After  the  outline  has  been  care- 
fully laid  out  in  pencil,  go  over  it  with  the  ruling 
pen.  Once  the  form  has  been  inked  in,  you  car 
remove  the  sheet  and  type  in  the  copy.  Of 
course,  if  you  prefer,  you  can  type  the  copy  on 
a  separate  sheet  of  paper  and  cut  it  out  and 
paste  it  into  place  after  the  boxes  have  been 
inked  in.  You  may  also  type  the  copy  on  the 
sheet  before  you  rule  in  the  form. 

If  you  are  interested  in  further  information 
regarding  line  drawings  or  the  use  of  the  ruling 
pen,  you  should  read  Illustrator  Draftsman  3  & 
2,  NavTra  10469. 

Handle  With  Care 

Line  drawings  are  not  as  critical  as  tone  copy. 
In  halftone  work,  every  smudge,  brush  stroke, 


paste-up  shadow,  or  even  a  fingerprint  may  show 
up  on  the  printed  sheet.  But  in  line  work,  only 
the  blacks  will  print.  Shadows  and  other  defects 
will  be  burned  out  during  photographing,  or 
they  may  be  painted  out  afterwards  on  the 
negative,  provided  they  do  not  fall  within  tone 
areas. 

Tone  Copy 

You  have  seen  how  the  artist  can  introduce 
flat,  gray  tones  Lifo  his  line  drawings  by  the  use 
of  shading  sheets.  The  shading  sheet  dots  or  lines 
print  as  solid  and  are  just  as  black  as  the  darkest 
portions  of  the  copy.  But  since  they  have  white 
space  around  them,  they  look  gray.  (The  eye 
mixes  the  white  with  the  black  and  subdues  its 
color.)  Printers  rely  on  this  optical  illusion  for 
producing  tints  and  tones  in  singJe-color  print- 
ing. 

Benday  shading  process  generally  produces 
flat,  gray  tones  because  the  dots  are  all  the  same 
size.  (See  fig.  4-10.)  As  you  can  see  in  the 
illustration,  if  some  of  the  dots  are  made  larger 
than  the  others,  they  will  appear  darker.  This  is 
because  the  larger  dots  cover  more  of  the  paper 
and  there  is  less  white  space  between  them.  The 
halftone  process  is  based  on  this  principle. 

You  cannot  accurately  reproduce  the  many 
half  shades  and  tones  found  in  photographs  with 
solid  blacks  and  flat,  gray  benday  shadings.  To 
reproduce  a  photograph  accurately,  you  must 
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Figure  4-10.-Tone$  produced  by  a  series  of  small  dots. 
The  tone  above  looks  flat  or  even  because  all  the  dots 
am  the  same  size.  The  bottom  tone  looks  darker  on 
the  left  side  because  the  dots  on  that  side  are  larger 
than  the  others  and  have  less  white  space  between 
them.  Halftones  are  composed  of  dots  of  varying 
sizes. 
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break  the  entire  copy  into  a  series  of  dots.  And 
the  dots  must  be  of  varying  sizes  so  that  some 
will  appear  daricer  than  the  others  and  thus 
produce  an  uneven  or  graduated  tone  like  that 
found  in  the  original. 

V  le  cameraman  breaks  the  copy  into  dots  b 
photographing  it  through  a  screen  having  a  series 
of  crosslines.  These  crosslines  forni  a  pattern 
that  breaks  up  the  light  as  it  passes  through  the 
camera,  causing  it  to  register  on  the  film  as  a 
seres  of  small  individual  dots,  each  varying  in 
size  according  to  the  amount  of  light  being 
reflected  from  the  copy  at  that  particular  point. 
Dke  the  benday  shadings,  these  dots  blend 
together  to  produce  an  overall  gray  tone.  But 
since  these  dots  are  of  varying  sizes,  they 
produce  a  series  of  tones  ranging  from  light  gray 
to  black. 

Tone  copy  includes^,  besides  photographs, 
drawings  rendered  in  pencil,  crayon,  charcoal, 
wash,  watercolor,  tempera,  oil,  and  airbrush. 
Figure  4-11  shows  illustrations  produced  by 
some  of  these  media. 

Photographs 

The  requirements  for  tone  drawings  and 
photographs  are  similar.  They  should  be  crisp, 
sharp,  and  clear.  Glossy  photographic  prints  are 
better  for  reproduction  purposes  than  '?u" 
(matte-finished)  prints.  Blurred  and  faded  prints 
will  not  reproduce  properly  and  should  not  be 
used. 

Retouching 

It  is  often  necessary  to  retouch  photographs 
to  bring  out  the  details  desired,  to  paint  out 
objectionable  backgrounds,  or  to  heighten 
contrast  between  blacks  and  whites. 

Retouching  is  generally  done  with  a  regular 
watercolor  brush  and  retouch  watercolors, 
which  consist  of  seven  shades  of  gray  as  well  as 
chines©  white  and  lampblack,  ifou  can  mix  them 
to  match  the  color  of  the  photograph.  The 
colors  should  tend  toward  brownish  rather  than 
bluish  tones. 

If  the  surface  of  the  phot(.F;-aph  is  not 
receptive  to  vater  colors,  you  should  rub  it  with 
a  piece  of  cotton  and  a  powder  called  fullers 
earth. 


Retouching  must  be  done  with  the  process  of 
reproduction  m  mind,  since  coarse  halftone 
screens  necessitate  greater  contrasts  of  light  and 
shade.  If  the  cameraman  uses  a  fairly  coarse 
screen  when  he  copies  the  original,  the  dots  will 
be  large  and  part  of  the  detail  will  be  lost. 
Therefore  you  needn't  worry  about  faint  brush 
marks,  as  they  vill  be  lost  in  screening.  But  if 
the  screen  is  fine,  the  brush  marks  may  show  up 
in  the  finished  job.  With  a  little  experience,  you 
will  be  able  to  tell  what  will  reproduce  and  what 
will  not. 

Retouching  with  the  Aubrush 

Perfectly  smooth  backgrounds  may  be  had 
through  the  use  of  an  airbrush,  a  delicate 
watercolor  spray  gun  about  the  size  of  a 
fountain  pen.  (See  fig.  4-12.) 

Thinned  retouch  color  is  placed  in  the  color 
cup  of  the  airbrush  which  is  attached  to  a  hose 
from  an  air  compressor.  When  the  air-control 
lever  is  depressed,  the  air  escapes  through  the 
point,  siphoning  the  color  from  the  color  cup, 
and  with  the  aid  of  the  needle,  shooting  it  out  in 
a  fine  spray,  like  an  atomizer. 

You  can  mask  off  the  individual  woricing 
areas  on  the  photograph  with  pc.per  stencils, 
called  friskets.  Frisket  paper  is  a  thin,  trans- 
parent, waterproof  paper.  Some  frisket  papers 
are  self-adhesive;  others  must  be  applied  to  the 
photograph  with  rubber  cement.  You  can  cut 
out  the  working  areas  with  a  knife  or  razor 
blade. 

After  you  have  completed  the  airbrushing, 
you  should  peel  off  the  frisket  paper.  Then 
remove  all  rubber  C3ment  from  the  surface  of 
the  print  by  rubbing  it  carefully  with  a  ball  of 
dried  cement. 

Aiibrus'iing  is  particularly  useful  for  retouch 
work  on  photographs  having  a  cracked  or 
damaged  emulsion.  To  prevent  the  crack  from 
showing  in  the  finished  job,  you  should  cover 
the  photograph  with  a  sheet  of  transparent 
acetate  and  do  your  retouching  in  that  area  on 
the  acetate.  Since  the  acetate  is  transparent,  the 
other  details  ot  the  photograph  will  show 
through  readily  when  the  job  is  photographed. 

The  airbrush  is  also  useful  in  preparing  photo- 
montage work.  A  photomontage  is  a  group  of 
separate  photographs  pasted  together  to  produce 
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Figure  4-1  l.-Types  of  tone  copy. 
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Figure  4>1Z-tttu$tratton  showing  thr  use  of  the  airbrush*  The  airbrush  is  screwed  onto  an  air  hose  which  is  attached  to 
an  air  compressor.  When  the  control  lever  h  depressed,  the  needle  is  pulled  back,  allowing  air  to  escape  through  the 
point  The  flow  of  air  siphons  or  drews  thinned  water  color  from  the  color  cup,  and  with  tlie  aid  of  the  spinning 
needle,  shoots  it  out  through  the  point  in  a  fine  spray  like  an  atomizer. 


a  single  picture.  After  they  have  been  pasted  up, 
they  are  rephotographed  and  the  new  print  is 
retouched  with  the  airbush  to  blend  them  all 
together. 

Photographs  Should  be  Mounted 

Photographs  should  never  be  rolled  or  folded. 
They  should  be  mounted  on  stiff  cardboard  in  a 
photographic  dry-mounting  press.  If  the  dry- 
mount  press  is  not  available,  you  can  mount 
them  on  cardboard  with  rubber  cement. 

Polaroid  photographs  should  not  be  mounted 
with  rubber  cement,  as  it  is  liable  to  damage  the 
photograph.  Some  types  of  glue  will  also  damage 
photographs  after  a  period  of  time.  You  can  use 
wax  to  mount  all  types  of  photographs, 
provided  your  ship  is  equipped  with  a  waxirg 
machine.  Retouched  photographs  should  be 
protected  with  a  paper  flap.  You  can  attach  the 


paper  to  the  back  of  ^he  cardboard  and  fold  it 
over  the  face  of  the  illustration. 

Halftones  are  generally  designated  as  square 
finish  or  outline.  Square  finish  halftones  are  the 
conventional  square  or  rectanguhr  forms  that 
you  see  used  every  day.  Outline  halftones  are 
those  in  which  the  background  has  been  cut 
away  or  eliminated.  (See  fig.  4-13.)  The  vignette 
is  another  type  of  finish  which  has  soft, 
feathered  outlines  that  blend  into  the  surround- 
ing white  space  of  the  page.  Although  they  were 
oncb  very  popular,  vignette^  are  seldom  used 
today. 

Cropping 

When  you  want  to  reproduce  only  a  portion 
of  a  photograph,  you  should  crop  (mark  ofQ  the 
unessential  parts.  You  can  mark  tlie  margins  of 
glossy  prints  with  grease  pencil  or  ink.  (See  fig. 
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Figure  4- ia-Hatf tone  finishes. 


57.34.0 


4-14.)  Some  cameramen  prefer  copy  that  has 
been  marked  with  ink,  since  the  grease  pencil 
tends  to  come  off  on  the  glass  of  the  copyboard 
when  the  job  is  photographed.  You  may  also 
indicate  the  section  of  the  picture  to  be  used  by 
outlining  it  with  Chinese  white,  as  shown  in 
figure  4-15.  Grease  pencil  marks  may  be  re- 
moved later  with  a  dry  cloth  or  er  «r,  and  the 
Chinese  white  may  be  removed  with  a  damp 
doth.  It  is  difficult  to  completely  remove  the 
ink  marks,  but  you  can  lighten  them  with  a 
damr  clolh  or  eraser.  Or  you  can  cross  them 
out,  if  it  is  necessary  to  re-use  the  photograph 
with  new  markings. 

When  a  section  of  a  valuable  photograph  or  of 
a  dull,  matte-finish  print  is  to  be  reproduced, 
you  may  mask  it  off  by  covering  the  whole 
picture  with  a  sheet  of  paper  and  cutting  a 
window  to  expose  tlie  desired  area.  If  the 
photograph  is  to  be  reduced  or  enlarged,  the 
exact  width  must  be  marked  in  piers  in  the 
margin  of  Wic  copy.  (See  fig.  4-14.)  Same-size 
photographs  should  be  marked  **S/S''  -n  the 
margin. 


r.l'^JPi^'^^''"  BEFORE  CROPPING.  CROP  MARKS  ARE  MADE 
IN  THE  MARGINS  OF  THE  COPY  TO  INDICATE  TO  THE 
CAMERAMAN  THE  AREA  TO  BE  USED. 


PROOF    FROM   NEGATIVE   MADE    FROM  CROPPED 
PHOTOGRAPH. 


57.35.0 


Figure  4-14.-How  to  crop  a  photograph. 


Scaling 

The  same  system  that  you  use  to  scale  copy 
for  reduction  may  be  used  for  scaling  photo- 
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57.36.0 

Figure  4-15.-Photograph  cropped  with  Chinese 
white  outline. 

graphs.  You  must  always  remember  that  when 
the  width  of  the  photograph  is  increased  or 
decreased,  the  hei^t  is  also  increased  or  de- 
aeas  d  proportionately.  When  you  know  the 
width,  yoo  calculate  the  new  depth  by  using  the 
following  formula: 

original  width      _    original  height 
increased  or       ^     increased  or 
decreased  width         decreased  height 

Suppose  you  wish  to  reduce  a  piece  of  copy 
that  is  3  inches  Hi'js  and  6  inches  deep  to  fit  a 
space  that  is  7  inches  wide.  To  find  the  new 
depth,  you  simply  substitute  the  figures  in  the 
formula: 

1  -1 

2  "X 

Cross-multiplying,  you  get 

3X=  12,  or  X  =  4. 


Therefore,  your  new  depth  will  be  4  inches. 

Scaling  may  also  be  done  with  a  slide  rule, 
scaling  wheel  (circular  slide  rule),  or  any  one  of 
many  patented  devices  available.  Instructions  for 
the  use  of  these  devices  are  usually  printed  on 
the  face  of  the  dials. 

Tone  Drawings 

Tone  drawings  are  generally  prepared  for 
one-half  or  one-third  reduction.  In  preparing 
them,  you  should  use  the  same  rules  for  scaling, 
marking,  and  so  on,  that  you  use  in  working 
with  photographs. 

Tone  drawings  should  be  crisp  and  sharp.  If 
they  are  flat  and  lacking  in  strength,  they  will 
not  reproduce  property.  Wash  drawings  are 
generally  done  witli  lampblack  and  water  on  a 
white  drawing  paper  having  a  slight  tooth. 

It* is  better  not  to  do  drawings  for  blcck-and- 
white  reproduction  in  colors—especially  show- 
card  colors,  because  these  colors  usually  appear 
m  jddy  and  photograph  as  either  too  dark  or  too 
Ught. 

It  is  difficult  to  copy  colored  photographs,  oil 
paintings,  and  pastel  drawings  for  black-and- 
white  reproduction  because  the  colors  do  not 
photograph  true.  Film  emulsions  are  more 
sensitive  to  some  colors  than  they  are  to  others 
and  consequently  some  colors  photograph  too 
dark  while  the  others  photograph  too  light.  To 
help  balance  the  colors,  the  camer  rr.an  often 
photographs  colored  copy  through  a  filter. 
Filters,  as  you  have  already  seen,  alter  color 
values  making  some  colors  photograph  darker 
and  others  lighter  than  the  original  copy. 

Crayon  drawings  generally  give  good 
reproduction.  Charcoal  and  pencil  drawings  are 
sometimes  difficult  to  copy. 

Clippings 

When  original  drawings  or  photographs  are 
not  available,  good  glossy  photographs  of 
original  drawings  may  be  used  as  copy.  Clippings 
or  photographs  of  clippings  of  previously 
screened  halftones  may  also  be  used.  If  the 
halftone  dots  in  the  clipping  are  coarse,  the 
cameraman  may  be  able  to  copy  the  clipping  as 
a  line  shot  But  if  the  original  screen  was  fine 
and  the  dots  are  indistinct,  the  clippings  must  be 
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rescreened  and  the  copy  should  be  marked 
"halftone."  Clippings  never  reproduce  as  well  as 
the  original  copy.  When  dippings  are  rescreened 
the  dots  from  the  old  screen  often  overlap  the 
new  dot  formation  to  form  a  disturbing  pattern 
caMed  nioire.  You  will  learn  more  about  this  in 
chapter  8. 

Transparencies 

A  transparency  is  a  photograph  printed  on 
glass  or  nim,  sometimes  in  color  and  sometimes 
in  black  and  white.  Transparencies  have  wide  use 
in  color  separation  work,  but  they  are  used  less 
often  as  copy  for  black-and-white  reproduction. 
To  make  a  negative  from  a  transparency,  the 
cameraman  places  it  in  direct  contact  with  the 
emulsion  side  of  a  piece  of  film  and  exposes  the 
two  to  a  weak,  diffuse  light.  Transparencies  may 
also  be  placed  in  a  light  box  and  copied  with  the 
camera.  You  will  learn  more  about  them  in 
succeeding  chapters  of  this  book. 

Special  Effects 

You  may  inject  additional  interest  into  a  page 
by  the  use  of  oversize  or  bleed  illustrations, 
insets,  or  combinations  of  tone  and  line. 

Bleed  Ilistrations 

A  bleed  illustration  is  one  that  has  no  margin 
of  v/hite  space  between  it  and  the  edge  of  the 
paper.  In  other  words,  it  runs  off  the  page.  An 
illustration  may  bleed  on  all  sides  or  it  may 
bleed  only  on  one,  two,  or  three  sides. 

When  an  illustration  is  to  bleed,  it  must  be 
marked  so  that  after  reduction,  it  will  be  at  least 
1/8"  wider  and  higher  than  it  is  to  appear  after 
the  page  has  been  trimmed.  Since  some  of  it  will 
be  cut  off  when  the  page  is  trimmed,  you  must 
see  that  nothing  important  (such  as  the  name  on 
a  map)  comes  too  close  to  the  edge  of  the  copy. 

Since  bleed  illustrations  usually  require  larger 
paper  stock  and  need  considerably  mo».^  care  in 
production,  they  are  more  costly  and  are  seldom 
used  in  Navy  publications. 

Insets 

An  inset  is  a  small  picture  inserted  into  a 
larger  one.  To  accomplish  this,  you  should  crop 


the  inset  and  indicate  the  area  on  the  larger 
photograph  where  it  is  to  go  by  rubber- 
cementing  a  piece  of  black  paper  (the  size  of  the 
inset)  to  the  larger  photograph.  This  will 
produce  a  transparent  area  in  the  negative  of  the 
larger  photograph  which  will  enable  the  stripper 
to  position  the  inset  visually.  If  the  inset  is  to  be 
enlarged  or  reduced'  in  size,  you  must  scale  it 
accurately  so  that  it  will  fit  the  space  allotted. 
Attach  a  tissue  overlay  sheet  to  the  photograph 
and  write  in  on  the  overlay  exact  instructions 
for  the  cameraman  and  stripper. 

Combinaticn  Copy 

When  lettering  or  other  line  work  is  to  be 
combined  with  a  photograph  (or  any  kind  of 
tone  drawing)  the  photograph  should  be 
mounted  first  on  a  piece  of  cardboard,  as 
previously  described.  You  can  then  cut  out  the 
type  and  paste  it  directly  on  the  photograph  or 
you  can  attach  an  acetate  overlay  to  the 
photograph  and  paste  the  tj'p^  on  tlie  overlay. 
(See  tig.  4-16.) 

Pasting  the  type  directly  on  the  photograph  is 
more  economical  than  the  overlay  method  be- 
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Figure  4-16.— Line  copy  prepared  on  an  acetate 
overlap  for  a  combination  job. 
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cause  it  enables  the  cameraman  to  shoot  the 
entire  job  as  a  straight  halftone.  However,  it  has 
two  disadvantages. 

1.  The  lettering  in  the  finished  cut  is  iikely  to 
be  fuzzy  and  indistinct,  since  it  will  be  broken 
up  by  the  halftone  screen. 

2.  Shadow  lines  may  appear  in  the  finished 
illustration  around  the  pasted-up  areas,  and 
there  is  no  way  to  remove  these  shadows. 

Therefore  when  you  are  looking  for  quality, 
you  should  prepare  your  line  copy  on  the 
acetate  overlay  and  mark  the  job  "surprint.'' 

When  lettering  or  artwork  is  done  on  an 
overlay,  the  overiay  should  be  keyed  to  the 
photograph  (master)  with  register  marks  to  aid 
in  proper  positioning.  The  crop  marks  may  be 
traced  onto  the  oveday  to  serve  as  register 
marks,  or  standard  register  marks  (+)  may  be 
applied  in  the  margins  of  both  the  photograph 
and  the  overlay.  (See  fig.  4-16.) 

Clippings  or  photographs  of  printed  combina- 
tion work  may  also  be  used  as  copy.  Tliey  may 
be  shot  as  regular  halftones  or  as  combination 
work,  depending  on  the  effect  desircd. 

Reverse  Combinations 

When  you  wish  to  reverse  the  type  so  that  it 
will  print  white  against  a  black  background,  as 


57.705 

Figure  4-17.-Examp!e  of  reverse  lettering. 


shown  in  fig.  4-17.  you  should  mount  a  good 
reproduction  proof  or  a  line  of  paste-up  lettering 
of  the  desired  type  face  on  a  sheet  of  stiff 
drawing  paper  and  draw  a  bonier  in  red  ink  to 
indicate  the  dimensions  of  the  black  area.  Then 
instruct  the  cameraman  to  make  a  positive  from 
the  type. 

Reverses  can  also  be  made  on  shaded  or 
photographic  backgrounds,  as  you  can  see  in 
figure  4-17.  Tliey  may  be  enlarged  or  reduced  if 
necessary  during  the  copying  process.  You  will 
leam  more  about  them  in  chapter  8. 

COLOR  WORK 

The  chances  are  that  you  will  not  be  doing 
much  color  wc\k  in  the  Navy,  However,  it  is  a 
good  idea  to  be  familiar  with  the  processes  used 
for  preparing  copy  for  color  reproduction. 

Methods  of  preparing  line  cop>  to  be  printed 
in  color  are  shown  in  figures  4- 18  througli  4-20. 
A  simple  black-and-white  drawing  is  all  that  is 
acquired  if  the  colors  do  not  overiap.  To  guide 
the  cameraman  in  making  the  color  separation, 
you  should  attach  a  tissue  overlay  to  the  original 
drawing  and  fill  in  on  the  tissue  with  colored 
pencils  all  tlie  areas  that  are  to  be  in  color. 

The  cameraman  wUl  tlien  shoot  as  many 
negatives  from  the  original  as  necessary  to 
reproduce  the  number  of  colors  desired.  Then, 
using  the  overiay  as  a  guide,  he  will  make  his 
color  separations  by  masking  out  on  each 
negative  all  but  the  areas  that  are  to  print  in  one 
particular  color.  From  these  masked-out  nega- 
tives, he  will  make  the  plates  for  each  color 

Color  Blocks  and  Tint  Areas 

Background  color  generally  consists  of  color 
blocks  or  tints.  These  color  areas  may  be  filled 
h\  with  India  ink  on  the  original  drawing  or  you 
may  simply  indicate  where  they  are  to  go  by 
outlining  the  area  on  tlie  original  drawing  with 
red  ink.  You  should  tlien  block  in  the  area  on  a 
tissue  overiay,  as  shown  in  figure  4-19. 

Tlie  cameraman  will  then  make  two  negatives 
and  mask  out  parts  of  each  to  produce  the  color 
separation  plates.  When  asking  tlie  cameraman 
to  supply  a  tint,  you  must  always  indicate  on 
the  overlay  or  on  the  original  art.  the  tone  value 
required.  A  25  percent  tint  means  25  percent  of 
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THE  CAMERAMAN  WILL  THEN  SHOOT  TWO  NEGATIVES 
FROM  THEORrOlNAL  DRAWING.  AND  USING  THE  OVERLAY 
ASA  GUIDE.  WILL  M>SK  OUT  ON  EaCH  NEGATIVE  ALL 
AREAS  THAT  ARE  Nlrf  TO  GO  IN  THAT  PARTICULAR 
COLOR, 


WHEN  COLORS  00  NOT  OVERLAP,  THE  CAMERAMAN  CAN 
MAKE  LINECOLOR  SEPARATIONS  FROM  A  SIMPLE 
BLACK-AND-WHITE  DRAWING  TO  GUIDE  HIM  IN  MAKING 
THE  SEPARATIONS,  YOU  SHOULD  ATTACH  A  TISSUE 
OVERLAY  TO  THE  ORIGINAL  DRAWING  AND  FILL  IN  ON 
THE  TISSUE  WITH  COLORED  PENCILS  THE  AREAS  THAT 
ARE  TO  GO  IN  THE  SECOND  COLOR 


THE  PROOFS  FROM  THE  RESULTING  PLATES  WIlL  LOOK  LIKE  THIS 


Cot"!!")'  •«  i,- 


THE  RESULTING  TWO  COLOR  JOB  WILL  LOOK  LIKE  THIS 


Figure  4-18.-How  line-color  separations  may  be  made  from  a  simple  black-and-white  drawing. 
Original  drawing  should  carry  register  marks. 


57.39 


the  paper  will  be  covered  by  dots  and  75  percent 
will  be  left  as  wliite  space.  As  a  rule  anything 
below  25  percent  is  rather  light  for  color  work, 
especially  if  the  tint  is  to  be  printed  in  a  liglit 
color  of  ink.  You  will  learn  moa*  about  tints  in 
chapters. 


When  Colors  Overlap 

If  the  colors  are  to  overlap,  you  should  make 
a  key  drawing  in  bla^k  (the  main  color)  on  a 
sheet  of  white  illustration  board.  Then  attach  an 
acetate  overlay  lo  the  key  drawing  and  draw  on 
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Figure  4-19.— How  the  artist  indicates  areas  for  color 
blocks  and  tints.  In  illustration  shown  here,  black  and 
white  copy  is  prepared  on  a  sheet  of  illustration 
board.  A  red  outline  has  been  ruled  on  the  original  to 
show  the  area  of  the  color  or  tint  block.  The  artist 
has  attached  a  tissue  overlay  to  the  original  drawing 
and  has  indicated  with  colored  pencil  on  the  overlay, 
the  area  that  is  to  go  in  color. 


the  acetate  the  parts  that  are  to  print  in  the 
second  color.  If  the  job  is  to  be  run  in  more  than 
two  colors,  use  a  separate  acetate  overlay  for  the 
artwork  for  eac^.  additional  color.  (See  fig. 
4-20.)  Tracing  paper  may  be  used  as  an  overlay 
if  acetate  is  not  available,  however  it  is  not  as 
suitable  for  this  purpose  because  it  tends  to 
wrinkle  when  ink  is  applied  to  it. 

Halftone  Color  Separation 

Halftone  color  separation  negatives  may  be 
made  from  copy  consisting  of  color  photo- 
graphs, color  film  transparencies,  watercolor 
drawings,  drawings  done  in  showcard  colors  or 
tempera,  pastel  drawings,  and  oil  paintings. 

As  a  rule,  you  should  not  attempt  to  separate 
the  colors  when  you  prepare  tone  copy  for  color 
reproduction.  You  can  simply  furnish  the 
cameraman  with  full-color  drawings  and  photo- 
graphs and  leave  the  job  of  color  separation 
entirely  up  to  him. 


57.41 

Figure  4-20.-lllustration  showing  how  artwork  is  pre- 
pared for  a  job  when  the  colors  overlap.  The  base 
drawing  is  made  on  illustration  board  in  black  and 
white.  Arejs  that  are  to  go  in  color  are  then  prepared 
on  separate  acetate  overlays  which  are  attached  to  the 
original  drawing.  The  original  drawing  and  the  over* 
lays  must  carry  register  marks.  (Figure  7-10  shows 
how  to  prepare  an  overlay  for  a  two-color  job.) 


INSTRUCTIONS  TO  THE  CAMERAMAN 

Before  sending  artwork  to  the  cameraman, 
you  should  review  it  carefully  to  see  that  all 
instructions  are  clear  and  conci.se. 

Be  sure  that  all  crop  marks  are  plainly 
indicated  and  that  all  illustrations  have  been 
properly  scaled  and  marked  for  size.  In  the  case 
of  full-page  illustrations,  be  sure  that  there  is 
enough  space  for  the  legend  or  cut  line  at  the 
bottom  of  the  page.  (See  fig.  4-7.) 


ERLC 


90 


Chapter  4-ARTWORK  PREPARATION 


Also  check  to  see  that  special  instructions  for 
insets,  tints,  blocks,  rt/erses,  and  so  on,  are  clear 
and  that  overlays  have  been  properly  marked.  If 
illustrations  are  to  go  in  color,  acetate  overlays 
should  be  marked  witli  the  proper  color  designa- 
tion, such  as  red  plate,  blue  plate,  and  so  on.  If 
your  unit  is  Lrge,  you  should  attach  a  color 
swatch  to  the  original  drawing  to  show  the 
pressman  the  colors  to  be  used. 

Each  piece  of  art  should  be  maiked  "line," 
"halftone,"  "surprint"  or  "combination"  ac- 
cording to  the  preferred  reproduction  treatment. 
Tone  copy  should  also  be  marked  "outline," 
"square  finish,"  or  ""ignette." 

If  you  have  several  pieces  of  art,  each  should 
be  marked  for  identification  by  job  number  or 
title.  Figure  number*^  or  plate  numbers  should 
also  be  assigned  to  and  marked  on  the  flap  of 
each  piece  of  art.  Assemble  the  pieces  of  art  in 
sequence  and  then  number  them  consecutively. 

PASTE-UP 

Coldtype  composition,  reproduction  proofs, 
photocomposition,  and  pastedown  lettering  may 
be  used  in  preparing  text  and  headline  copy  for 
lithographic  printing.  It  is  a  good  idea  to 
assemble  the  copy  and  paste  it  up  as  a  complete 
page  or  unit  before  sending  it  to  the  cameraman. 

When  facilities  permit  the  use  of  regular  type, 
a  page  form  should  be  made  up  just  as  it  is  for 
letterpress  printing.  Rvles,  borders,  and  heads, 
should  all  be  included,  but  the  artwork  may  be 
omitted.  Blank  spaces  should  be  left  in  the  form 
where  the  art  is  to  be  placed. 

Reproduction  proofs  pulled  from  the  type 
form  may  be  used  as  the  master  copy  for  the 
cameraman.  You  should  mount  the  proofs  on 
heavy  cardboard  and  then  touch  up  imperfect 
letters  with  india  ink  and  Chinese  white.  Next, 
mount  all  line  drawings  that  do  not  require 
enlargement  or  reduction  in  the  blank  spaces  on 
the  master  copy.  You  cannot  mount  illustrations 
that  are  to  be  enlarged  or  reduced  or 
illustrations  that  are  to  be  shot  as  halftones, 
because  these  illustrations  require  different 
camera  setups.  They  must  be  photographed 
separately  and  stripped  into  the  master  negative. 

Instead,  you  should  mask  out  on  the  master 
copy  the  areas  where  these  illustrations  are  to 


appear.  You  can  do  this  by  pasting  black  paper 
over  the  areas,  as  shown  in  figure  4-21.  You 
should  than  attach  a  tissue  overlay  to  the  master 
copy  and  indicate  on  the  tissue  which  illustra- 
tion is  to  go  in  each  masked  area. 

When  the  master  copy  is  photographed,  the 
masked  portions  will  show  up  on  the  negative  as 
"windows"  or  transparent  areas.  The  tone  work 
is  then  shot  separately  and  the  line  drawings  are 
sliot  to  the  proper  scale.  The  negatives  thus 


MASTER  COPY.  THIS  ONE  CONSISTS  OF  REPRODUCTION  PROOFS. 
NOTE  MASKEO'OUT  AREAS  FOR  HALFTONE  ART  AND  PASTED* 
UPLINE  DRAWIHCATTOP  OF"WATCHONTHE  BRINE"  COLUMN. 
IF  THE  OFFSET  PLATE  IS  LARGE  ENOUGH  IT  IS  A  GOOD  IDEA 
TO  LAY  OUT  YOUR  PASTE-UP  COPY  IN  TWO-PAGE  FORMS. 


MASTER  NEGATIVE  MADE  FROMABOVE  COPY.  HALFTONES  AND 
BENDAY  AREAS  HAVE  BEEN  STRIPPED  IN- 
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Figure    4-21. -Camera-ready    paste*up   and  negative 
obtained  from  it. 
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produced  are  then  stripped  into  the  master 
negative,  as  shown  in  the  ilkistration.  Stripping 
in  this  case,  consists  of  placing  the  '*strip-in" 
negatives  or  inserts  into  the  proper  windows  on 
the  master  negative  and  securing  them  with 
strips  of  red  celhilose  tape.  Figure  4-21  shows  a 
master  negative  after  it  has  been  stripped  up. 


Makeup  With  Coldtype  Composition 

When  coldtype  composition  is  used  as  copy, 
paste-up  work  is  more  involved.  In  this  case,  you 
must  rule  up  a  sheet  of  heavy  stock  with  a 
T-square  and  blue  pencil  to  show  the  type  area, 
trim  size,  bleed,  and  column  widths.  Always  use 
a  liglit  blue  pencil  for  pivliminary  ruling  because 
the  blue  lines  will  drop  out  when  the  copy  is 
photographed.  Before  pasting  up  the  sheet,  you 
should  go  over  the  blue  lines  with  a  ruling  pen 
and  india  ink  to  supply  column  rules,  borders, 
and  other  elements  that  you  wish  to  retain. 

You  should  tlien  carefully  trim  the  copy  to 
column  size  and  mount  it  on  the  layout  sheet 
with  Ribber  cement.  Use  the  T-square  to  aline 
the  columns.  (See  fig.  4-22.) 

If  the  coldtype  composition  has  been 
prepared  on  a  wide  measure  so  that  it  can  be 
reduced  when  it  is  photographed,  the  entire 
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Figure  ^22.-Pasting  up  a  page  of  coldtype 
composition. 


layout  must  be  enlarged  proportionately. 
Reducing  the  width  of  the  line  also  reduces  its 
height.  Therefore,  the  layout  must  be  made 
longer  as  well  as  wider  than  the  job  is  to  be 
when  it  is  printed.  Tlie  method  of  scaling  for 
enlargement  or  reduction  has  already  been  dis- 
cussed. 

Headlines  may  consist  of  reproduction  proofs, 
of  lines  composed  on  a  photo-lettering  machine; 
or  of  paste-up  letters.  You  may  paste  them 
directly  onto  the  master  layout  unless  they  are 
to  be  enlarged  or  reduced.  Same-size  line  draw- 
ings may  also  be  mounted  on  the  original  layout, 
but  tone  work  and  line  drawings  that  require 
reduction  or  enlargement  must  always  be  shot 
separately. 


Rubber  Cement 

Always  use  rubber  cement  or  wax  for  pasting 
up  copy-never  use  glue.  Rubber  cement,  which 
is  actually  nibber  dissolved  in  a  solvent,  should 
be  of  the  proper  consistency  to  adhere  to  the 
paper  surface  without  penetrating  or  staining  it. 
If  the  cemenl  is  too  thick,  you  can  thin  it  with 
cement  thinner.  It  is  needless  to  add  that  rubber 
cement  is  flammable,  so  don't  try  to  dry  it  by 
holding  a  match  under  the  copy. 

Rubber  cement  has  certain  characteristics  that 
make  it  especially  suitable  for  paste-up  work.  It 
is  tacky  enough  to  hold  the  copy  in  place,  yet  it 
doesn't  set  hard  like  glue.  You  can  peel  the  copy 
up  and  remove  it  if  necessary  without  a  great 
deal  of  damage  or  effort. 

You  can  apply  rubber  cement  to  the  back  of 
the  copy  and  position  the  copy  on  the  illustr> 
tion  board  before  the  cement  dries  or  you  can 
apply  the  cement  to  both  the  copy  and  the 
drawing  paper  and  allow  both  to  dry  before 
positioning  the  copy.  You  will  find  that  dried 
rubber  cement  surfaces  still  have  an  affinity  for 
each  other.  Attach  one  corner  of  your  copy  to 
the  illustration  board  and  then  aline  it  with  the 
T-squ:kre  before  pasting  it  down. 

After  the  copy  has  been  mounted  on  the 
drawing  paper,  you  should  clean  up  the  layout 
with  a  ball  of  dried  nibber  cement  and  an  art 
gum  eraser.  The  ball  will  pick  up  the  excess 
rubber  cement  and  the  eraser  will  remove 
smudgcb  and  dirt. 
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Waxing  Machine 

Figure  4-23  shows  a  waxing  machine.  This 
machine  should  be  turned  on  at  the  beginning  of 
each  day  and  turned  off  at  the  end  of  the  day. 
As  soon  as  it  heats  sufficiently  to  melt  the  wax 
it  is  ready  for  use.  Copy  is  fed  face  up  through 
two  rollers  on  the  machine.  The  lower  roller 
carries  the  wax  and  waxes  the  bottom  of  the 
copy. 

Wax  has  several  advantages  over  rubber 
cement.  It  is  quicker  to  apply  and  it  is  easier  to 
move  the  copy  in  case  you  mount  it  in  the 
wrong  place  on  the  layout  and  later  have  to 
move  it  to  another  area. 

In  addition  to  the  waxMig  machine  shown  in 
figure  4-23,  there  are  small  hand  waxers  avail- 
able which  are  hand>  for  small  quantities  of 
work. 

REFERENCE  MATERIALS 

This  chapter  has  covered  the  mechanical  or 
production  end  of  the  preparation  of  artwork 
for  offset  reproduction.  It  has  made  no  attempt 
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Figure  4-23.-Waxing  machine. 


to  tell  you  how  to  draw.  Artwork  is  a  specialty 
«n  itself.  It  requires  considerable  training  and 
practice. 

But  whether  you  are  an  artist  or  not,  you  can 
clip  artwork  from  various  Navy  publications. 
You  can  use  them  in  their  original  form,  or  you 
can  modify  them  slightly  to  serve  your  needs. 
(See  fig.  4-24.) 
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Figure  4-24.-How  to  adapt  Navy  illustrations  to  your  needs. 
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You  can  also  select  illustrations  from  com- 
\      mercial  magazines  and  newspapers,  but  you  can 

use  them  only  as  reference  materials,  since  they 
)  may  be  copyrighted.  Do  not  paste  them  up  and 
?  use  them  as  copy  for  offset  reproduction.  You 
)  must  never  use  copyrighted  material  without 
:  permission.  All  artists  and  layout  men  use  the 
r  work  of  others  as  a  source  of  inspiration,  but  the 
:      work  they  turn  out  is  their  own  product;  it  is 

not  a  reproduction  of  the  original. 

\ 


SUMMARY 

[        Artwork  is  classified  as  line,  tone,  or  combina- 
\^     tion.  Line  drawings  contain  no  tones  or  shades- 
;      only  solid  blacks  and  whites,  like  those  found  in 
:      pen-and-ink  drawings.  Tone  work  consists  of 
J     copy,  such  as  watercolor  drawings  and  photo- 
graphs, that  contain  graduated  shading  and 
)     intermediate  tones.  Combination  art  consists  of 
\     both  tone  and  line,  as  for  example,  a  photo- 
graph, to  which  the  lettering  has  been  added. 
\        The  same  camera  is  used  for  both  line  and 
tone  work,  but  the  photographing  operation  is 
slightly  different.  Tone  work  must  be  copied 
through  a  halftone  screen,  while  line  work  is 
shot  without  the  use  of  the  screen. 

Line  drawings  are  generally  prepared  for 
one-half  or  one-third  reduction.  Lines  should  be 
clear  and  open  so  that  they  will  not  fill  in  when 
the  drawing  is  reduced. 

Shading  may  be  introduced  into  line  drawings 
by  several  methods.  Benday  shading  sheets  are 
most  commonly  used,  but  there  are  also  special 


drawing  papers  which  lend  themselves  to 
mechanical  shading. 

Tone  drawings  and  photographs  should  be 
crisp  and  clear.  Glossy  prints  are  better  than 
matte-finished  photographs.  Blurred  and  faded 
prints  should  not  be  used. 

Pictures  should  be  cropped  and  retouched  to 
emphasize  the  most  important  details.  They 
should  be  carefully  scaled  to  ensure  that  they 
will  fit  into  the  space  allotted  to  them  in  the 
layout.  Clippings  or  photographs  of  clippings 
may  be  used  as  copy  when  necessary,  but  they 
do  not  reproduce  as  satisfactorily  as  originals. 

Oversize  or  bleed  illustrations,  insets,  reverse 
lettering  and  combinations  of  tone  and  line  can 
be  used  to  inject  special  interest  into  a  job. 

When  line  drawings  are  to  be  printed  in  color, 
a  simple  black-and-white  drawing  will  be  suf- 
ficient if  the  colors  do  not  overlap.  If  the  colors 
are  to  overiap,  tlie  part  of  the  drawing  that  is  to 
go  in  the  second  color  should  be  prepared  on  an 
acetate  overiay  attached  to  the  key  drawing.  A 
separate  overlay  is  used  for  each  additional 
color. 

As  a  rule,  the  artist  does  not  attempt  to 
separate  the  colors  when  he  prepares  tone  copy 
for  color  reproduction.  He  simply  furnishes 
full-color  photographs  or  drawings  and  leaves 
the  job  of  separation  up  to  the  cameraman. 

It  is  a  good  idea  to  assemble  work  and  paste  it 
up  into  pages  or  into  the  largest  possible  units 
before  submitting  it  to  the  cameraman.  All 
pieces  of  same-size  line  copy  can  be  pasted 
together  on  a  layout  sheet,  but  line  copy  that 
requires  enlaigement  or  reduction  and  tone  copy 
must  be  submitted  separately. 
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CHAPTER  5 


PHOTOGRAPHIC  EQUIPMENT 


LIGHT 

The  sun,  light  bulbs,  fire,  and  so  on  are  said  to 
be  luminous  because  they  generate  light.  You 
see  nonluminous  objects  because  they  reflect 
light  from  luminous  sources. 

A  large  volume  of  light  is  called  a  beam,  a 
narrow  cylinder  of  light  is  called  a  pencil,  and 
the  smallest  portion  of  light  is  known  as  a  ray. 
(Actually  there  is  no  such  thing  as  a  single  ray  of 
light,  but  for  the  sake  of  clarity  and  convenience 
in  describing  the  movement  of  light,  a  straight 
line  is  drawn  to  show  the  direction  of  light  travel 
and  this  line  is  known  as  a  ray.) 

Light  travels  through  the  air  at  a  speed  of 
186,000  miles  per  second  in  the  form  of 
electro-magnetic  vibrations  or  waves.  As  you  can 
see  in  figure  5-1,  light  waves,  gamma  rays, 


X-rays,  radio  waves,  and  electric  (power)  waves 
are  all  a  part  of  the  electromagnetic  spectrum. 
All  these  waves  of  magnetic  energy  are  the  same; 
they  vary  only  in  frequency  and  wave  length. 

Wuve  length  and  frequency  go  hand  in  hand. 
Wave  length  is  the  distance  from  a  point  on  one 
wave  to  a  corresponding  point  on  the  next  wave. 
Waves  vary  in  length  according  to  the  type  of 
wave,  from  less  than  a  millionth  of  an  inch  to 
several  thousand  miles.  Frequency  is  the  number 
of  waves  generated  in  one  second.  (See  fig.  5-2.) 
As  waves  become  shorter,  they  increase  in 
rapidity  or  frequency,  and  as  they  lengthen, 
their  frequency  is  reduced.  In  other  words,  short 
waves  have  a  high  frequency  and  long  waves 
have  a  low  frequency.  The  frequency  of  visible 
light  waves,  for  example,  is  millions  of  times 
greater  than  that  of  radio  waves. 
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PifiMre  &-i.-The  magnetic  spectrum.  Light  wares  and  radio  waves  are  the  same  kind  of  energy; 
however,  they  vary  In  frequency  and  wave  length. 
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WAVES  PASSING  ALONG  A  LINE 


WAVE 
LENGTH 

AA 


WAVE  LENGTH  IS  THE  DISTANCE  FROM 
A  POINT  ON  ONE  WAVE  TO  A  CORRE- 
SPONDING POINT  ON  ANOTHER 


FREQUENCY  IS  THE  NUMBER  OF 
WAVES  GENERATED  IN  ONE  SECOND 
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Figure  5-2-lf  you  tie  a  piece  of  string  to  an  object  and  then  shake  the  string,  a  wave  will  travel  from  your  hand  down 
the  length  of  the  string*  You  might  compare  this  wave  with  that  produced  by  a  luminous  light  source,  such  as  a  light 
bulb,  which  acts  as  an  oscillator,  creating  waves  of  light  The  wave  motion  of  the  string,  however,  does  not  represent 
the  true  motion  of  light  because  light  waves  move  in  all  possible  directions.  You  could  get  a  clearer  picture  of  light 
travel  if  you  had  a  number  of  parallel  strings  each  shaken  in  a  different  direction. 


Comparison  of  Sound  Waves  and 
Light  Waves 

Sound  waves  are  not  a  part  of  the  electro- 
magnetic spectrum.  They  differ  from  light  waves 
in  that  they  consist  of  a  physical  compression  of 
the  air,  while  light  waves  are  an  electromagnetic 
vibration.  However,  the  two  have  certain  proper- 
ties in  common,  which  make  it  possible  to 
compare  them.  Figure  5-3  shows  what  happens 
when  you  strike  a  tuning  fork.  Notice  how  the 
air  is  compressed  and  how  the  sound  travels  in 
circles  or  waves  as  it  moves  away  from  the 
tuning  fork.  As  the  waves  travel  away  from  the 
source,  tncy  spread  and  become  weaker,  until 
finally  the  sound  becomes  inaudible. 

Light  waves  act  in  much  the  same  manner. 
They  are  always  stronger  near  the  source  be- 
cause the  rays  are  closer  together  at  this  point. 
As  the  waves  move  away  from  the  source,  the 
rays  fan  out  or  spread  and  the  waves  become 
weaker. 


How  We  See  Color 

Your  ear  cannot  detect  extremely  long  sound 
waves,  but  as  the  waves  become  shorter,  they 
increase  in  frequency  and  become  audi ble~ first 
as  a  low  rumble  or  bass  sound;  and  finally,  as  the 
frequency  increases,  as  a  treble  sound  or  a 
screech.  If  the  sound  waves  become  too  short, 
their  frequency  will  become  so  high  that  the  ear 
cannot  detect  them. 

The  eye  records  visible  light  waves  just  as 
your  ear  records  tones.  The  longest  waves 
(lowest  frequencies)  that  the  eye  can  see  are 
those  which  produce  the  sensation  of  red.  Tliere 
are  longer  ones,  called  infrared,  but  they  cannot 
be  seen.  The  shortest  waves  that  you  can  see  are 
the  violet.  Ultraviolet  waves  are  too  short  and 
their  frequency  is  too  high  to  be  detected  by  the 
human  eye. 

When  you  listen  to  music,  you  hear  not  one. 
but  a  combination  of  sound  waves  of  varying 
frequencies.  You  also  see  light  as  a  combination 
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Figure  5-a-lf  you  drop  a  pebble  in  a  pool  of  still  water, 
you  will  create  a  series  of  ever-expanding  waves. 
Sound  and  light  also  spread  from  their  source  in 
circular  waves,  but  moving  in  all  directions.  The  light 
rays  used  in  illustrations  are  radii  from  the  light 
source.  They  show  the  direction  of  light  travel.  Each 
line  represents  an  infinite  number  of  rays  radiating  in 
all  directions  from  the  source,  but  for  practical 
purposes,  each  line  is  referred  to  as  a  light  ray. 


which  it  cannot  penetrate,  it  is  bounced  back  or 
reflected.  An  echo  is  a  common  example  of 
reflected  sound. 

Light  wavts  may  also  be  transmitted, 
absorbed,  or  reflected.  If  an  object  reflects  all 
the  wave  lengths  equally,  it  will  look  white:  but 
if  it  absorbs  some  of  the  wave  lengths,  it  will 
appear  to  be  colored.  A  red  object,  for  example, 
appears  red  because  it  reflects  red  light  waves 
and  absorbs  the  light  waves  of  all  the  other 
colors.  However,  if  you  look  at  a  red  object 
under  a  mercury  vapor  light,  it  will  appear  black, 
because  the  mercury  vapor  light  has  no  red  in  its 
composition  for  the  red  object  to  reflect.  In 
other  words,  a  colored  object  always  reflects  the 
light  waves  of  its  own  color,  and  it  appears  black 
(colorless)  if  it  absorbs  all  the  colors  or  if  the 
light  striking  it  does  not  include  tlie  wave 
lengths  of  its  particular  color. 

You  see  through  transparent  substances,  such 
as  glass  and  water,  because  they  allow  light  to 
pass  through  them  freely.  Other  substances,  such 
as  frosted  glass  and  waxed  paper,  allow  light  to 
pass  through,  but  you  cannot  see  through  them 
clearly,  so  they  are  said  to  be  translucent.  Still 
other  substances,  such  as  wood  and  concrete,  are 
said  to  be  opaque  because  they  do  not  allow  any 
light  to  pass  througli.  When  light  passes  through 
a  substance,  such  as  glass,  which  is  denser  than 
ain  its  speed  is  reduced.  If  the  light  rays  strike 
the  substance  at  a  90°  angle,  they  will  pass 
through  without  bending.  But  if  they  strike  at 
any  other  angle,  the  change  in  speed  will  cause 
them  to  bend.  This  is  known  as  refraction.  You 
will  learn  more  about  it  in  tlie  discussion  of 
lenses  later  in  this  chapter.  (See  fig.  5-9,) 


Reflection 


of  wave  lengths  and  frequencies.  If  all  the 
optical  wave  lengths  are  combined,  your  eye 
receives  the  sensation  of  white.  But  a  colored 
light  will  result  if  one  of  the  ^ave  lengths 
predominates  the  others. 

Sound  waves  will  pass  througli  a  wire  grating 
or  they  may  be  transmitted  through  an  elastic 
substance,  such  as  water.  Other  objects,  such  as 
drapes  or  the  tiles  used  for  soundproofing, 
absorb  sound.  If  a  sound  wave  strikes  an  object 


As  you  have  just  seen,  light  rays  which  are  not 
absorbed  or  transmitted  by  an  object  are  thrown 
back  or  reflected.  If  a  beam  of  light  strikes  a 
smooth  surface,  such  as  a  mirron  at  a  90°  angle, 
it  will  be  reflected  at  a  90°  angle;  if  it  strikes  the 
surface  at  a  45°  angle,  it  will  reflect  at  a  45'' 
angle  and  so  on.  Tliis  is  known  as  regular 
reflection,  and  the  reflected  light  is  called 
specular  light,  because  the  rays  are  travelling  in 
only  one  direction.  But  when  a  beam  of  light 
strikes  a  rough,  uneven  surface,  the  rays  may  be 
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reflected  or  thrown  back  in  several  different 
directions.  This  is  known  as  diffuse  reflection^ 
and  the  reflected  light  is  called  diffused  light. 

Most  surfaces  reflect  both  types  of  light. 
Smooth  surfaces  reflect  more  specular  light  and 
rough  surfaces  reflect  more  diffused  light.  Since 
diffused  light  is  more  common  than  specular 
light,  it  is  of  the  greatest  value  in  photography. 
Figure  5-4  shows  how  light  rays  reflected  from 
an  object  pass  into  a  camera  to  form  an  image. 

BASIC  PRINCIPLE  OF  PHOTOGRAPHY 

Periiaps  you  have  noticed  how  certain  colors 
fade  or  bleach  when  they  are  exposed  to 
sunlight.  The  radiant  energy  of  tlie  light  sets  up 
a  chemical  action  wherever  it  strikes  the  dyes 
causing  them  to  change  color.  Photographers  use 


this  **actinic"  action  of  light  to  produce  images 
on  fllm  coated  with  light-sensitive  salts. 

To  produce  a  photographic  image  it  is  neces- 
sary to  have  a  light  source,  a  means  of  focusing 
the  reflected  light,  a  light-sensitive  film  or  plate, 
and  a  means  of  making  the  image  visible  and 
permanent.  Daylight  may  be  used  for  taking 
pictures  outside,  but  artificial  light  is  generally 
required  for  indoor  work. 

The  camera  is  used  for  focusing  the  reflected 
light.  It  is  simply  a  box  from  which  all  light  is 
excluded  except  that  passing  through  a  small 
opening  at  the  front.  Cameras  are  equipped  with 
various  devices  for  controlling  the  light  ^ys  as 
they  enter  this  opening.  When  you  press  the 
button  on  an  ordinary  camera,  a  mechanical 
blade  or  curtain,  called  the  shutter,  opens  and 
closes  automatically.  During  the  fraction  of  a 


LIGHT  iS  REFLECTED  FROM  THE      THE  PORTION  OF  THE  SENSITIZED       THE  DEVELOPED  FILM  IS  CALLED 
SUBJEa.   INTO    THE    CAMERA      EMULSION  AFFEaED  BY  LIGHT,       A  NEGATIVE  BECAUSE  THE  LIGHT 
AGAINST  THE  FILM.  TURNS  DARKWHEN  DEVELOPED  IN       ISREGISTERED  ONITIN  REVERSE- 

THE  PROPER  CHEMICALS.  BLACKS  ARE  WHITE  AND  VICE 

VERSA. 


A  POSITIVE  PRINT  CAN  BE  MADE 
BY  EXPOSING  SENSITIZED  PAPER 
TO  LIGHT  THROUGH  THE  FILM  AND 
DEVELOPING  AS  BEFORE. 


THE  PORTIONS  OF  THE  PAPER  EX- 
POSED TO  LIGHT  BY  THE  TRANS- 
PARENT PARTS  OF  THE  NEGATIVE 
WILL  TURN  GREY  OR  BLAOC  WHILE 
THE  REMAINDER  OF  THE  PAPER 
REMAINS  WHITE. 


A  PiaURE  APPROXIMATING  THE 
ORIGINAL   SCENE  IS  CALLED  A 
"PRINr*. 


57.45 

Figure  5-4. -Steps  involved  in  making  a  photograph. 
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second  that  the  shutter  is  open  the  light  re- 
flected from  the  subject  passes  into  the  camera 
through  a  piece  of  optical  glass  called  the  lens. 
The  lens  focuses  or  projects  the  light  rays  onto 
the  wall  at  the  back  of  the  camera  much  the 
same  as  a  motion  picture  projector  projects  an 
image  onto  a  screen  in  a  darkened  theater. 

You  can  capture  this  li^t  image  by  attaching 
a  piece  of  film  to  the  back  of  the  camera.  Film, 
as  you  may  already  know  is  simply  a  sheet  of 
transparent  acetate  coated  with  a  layer  of  gelatin 
in  which  are  suspended  millions  of  tiny  particles 
of  silver  salts.  When  film  is  exposed  in  the 
camera,  these  silver  particles  are  ionized  or 
broken  up  wherever  they  are  struck  by  the  light. 
Shadows  and  dark  areas  reflect  little  light; 
therefore  little  change  occurs  in  the  film  emul- 
sion in  areas  where  the  subject  is  daric.  But  there 
is  a  good  deal  of  change  in  areas  where  the 
emulsion  is  struck  by  strong  light  reflections. 

These  changes  are  not  visible  to  the  eye  as  a 
mle,  but  when  the  film  is  placed  in  a  chemical 
**developing**  solution,  the  exposed  particles 
change  to  black,  metallic  silver.  In  areas  wiiere 
the  filfti  was  struck  by  strong  light  reflections, 
the  silver  deposit  will  be  very  dense  or  black;  in 
areas  where  the  light  reflections  were  weaker, 
the  silver  deposit  will  be  thinner  and  have  a  gray 
appearance  on  the  film.  Areas  of  the  film  which 
correspond  to  the  dark  or  shadow  areas  of  the 
original  subject  may  have  received  no  light 
reflection  at  all;  consequently  the  silver  salts  in 
these  areas  are  not  exposed  and  will  not  turn 
dark  in  the  developer  unless  development  is 
continued  too  long. 

However  these  unexposed  salts  will  still  be 
affected  if  tliey  are  exposed  to  light.  Therefore, 
the  film  must  be  "fixed"  in  another  chemical 
solution  called  "hypo".  This  solution  dissolves 
the  unexposed  salts  and  leaves  clear,  transparent 
areas  on  the  film  The  film  is  then  washed  and 
dried.  The  developed  film  is  called  a  negative 
because  the  light  has  registered  on  it  in  reverse. 
That  is,  it  is  daric  where  the  original  subject  was 
light  and  transparent  where  the  original  subject 
was  dark. 

You  can  make  a  positive  print  by  exposing  a 
piece  of  sensitized  paper  to  the  light  through  the 
negative.  The  negative  will  act  as  a  stencih 
holding  back  part  of  the  light  and  passing  part  of 
it  on  to  the  light-sensitive  coating  on  the  paper. 


After  the  exposure,  the  print  is  processed  in 
much  the  same  manner  as  the  negative.  This 
time  you  will  have  a  duplicate  of  the  original 
subject  with  dark  and  light  areas  corresponding 
to  those  of  the  original.  (See  fig.  5-4.)  You  can 
also  use  the  negative  for  making  a  positive  copy 
on  film  or  for  making  an  offset  press  plate.  You 
will  learn  more  about  film  positives  and  press 
plates  later  in  this  book. 


THE  PROCESS  CAMERA 

The  camera  used  in  graphic  arts  photography 
is  called  a  process  camera.  Although  larger  than 
the  type  of  camera  you  use  to  take  snapshots,  it 
'S  similar  in  principle.  Since  the  process  cam.era 
is  built  for  copying,  it  is  equipped  with  a 
copyboard  and  has  other  features  not  associated 
with  the  average  camera.  There  are  two  types  of 
process  cameras:  horizontal  and  vertical.  The 
horizontal  process  camera  is  the  type  you  will 
see  most  often  in  the  Navy  and  in  commercial 
shops.  However,  in  recent  years  the  Navy  has 
been  outfitting  the  print  shops  aboard  new  ships 
with  the  vertical  process  cameras.  There  is  a 
considerable  saving  of  floor  space  when  the 
vertical  cameras  are  installed  aboard  ship. 

Unless  you  are  stationed  aboard  one  of  the 
newer  ships,  the  horizontal  process  camera 
shown  in  figure  5-5  is  the  type  you  will  operate. 
This  camera  is  known  as  a  darkroom  camera 
because  the  back  of  it  is  built  into  the  darkroom 
wall.  (The  term  darkroom  refers  to  the  room 
where  the  film  is  developed.)  Because  the  back 
of  the  camera  extends  into  the  daricroom,  and 
the  front  is  housed  in  a  separate  room,  the 
cameraman  can  load  the  film,  focus  tlie  camera, 
make  the  exposure,  and  develop  the  film  with- 
out leaving  the  darkroom.  Of  course,  it  is  still 
necessary  for  him  or  a  helper  to  go  outside  to 
place  copy  in  the  copyboard  before  the  ex- 
posure is  made. 

There  is  another  type  of  horizontal  camera 
which  is  housed  entirely  in  one  room.  It  is  called 
a  gallery  camera.  Since  there  aren't  any  gallery 
cameras  in  use  in  the  Navy  and  the  operating 
instructions  are  similar  to  the  horizontal  or 
vertical  models  you  will  operate,  the  gallery 
camera  is  not  discussed  further  here. 
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GROUND  GLASS- 
(Swings  down  for 
fecu:^"^) 


CAMERA  BACK 


BELLOWS  ARC  LAMPS 

LENSBOARD 


COPYBOARD 


/ 


VACUUM  BACK 


COPYBOARD- 
DRIVE 


LENSBOARD  DRIVE ' 


CAMERA  BED 


5748X 

Figurt  5-5.-D«rkroom  process  camera.  The  camera  back  fits  into  an  opening  in  the  darkroom  wall.  All  uniu 
to  the  left  of  the  back  are  housed  in  the  darkroom;  all  units  to  the  right  are  housed  in  a  separate  room. 


As  you  can  see  in  figure  5-6,  all  process 
cameras  have  three  planes  or  surfaces: 

1.  The  copy  plane  (copyboard  to  which  the 
copy  is  attached). 

2.  The  lens  plane  (lensboard  or  front  of  the 
camera  into  which  the  lens  is  fitted. 

3.  The  focal  plane  (back  of  the  camera  which 
consists  of  a  film-holding  device  and  a 
ground  (frosted)  glass  viewing  surface.  The 
image  projected  through  the  lens  is  focused 
onto  this  surface. 


These  three  units  are  generally  mounted  on  a 
spring-suspended  bed  which  is  attached  to  the 


floor;  however,  on  large  cameras,  they  may  be 
suspended  from  overhead  tracks.  Springs, 
rubber,  and  similar  materials  are  used  to  absorb 
shock  and  keep  the  units  frotn  jarring  or  moving 
while  the  film  is  being  exposed. 

Handwheels  or  cranks  utq  usually  provided  at 
the  back  of  the  camera  to  enable  the  cameraman 
to  move  two  of  these  planes  forward  or  back- 
ward along  the  tracks  when  he  is  focusing 
(setting  the  camera  so  that  the  light  rays  will 
come  together  to  produce  a  sharp  image  of  the 
proper  size  on  the  ground  glass).  Generally,  the 
back  of  the  ca*nera  js  stationary  and  the 
lensboard  and  copyboard  can  be  moved  for 
focusing.  If  the  position  of  the  copyboard  is 
fixed,  Ihe  lensboard  and  back  of  the  camera  are 
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FOCAL  PLANE 
(GROUND  GLASS) 


LENS  PLANE 
(LEN5B0ARD) 


COPY  PLANE 
(COPYBOARD) 


57.47 

Figure  5-6.-The  process  camera  consists  basically  of 
three  parallel  planes. 


movable.  On  some  cameras,  it  is  possible  to 
move  all  three  units. 

The  positions  of  the  copyboard  and  lensboard 
affect  the  size  as  well  as  the  sharpness  of  the 
image.  When  the  camera  is  set  so  that  the  ground 
glass  and  the  copyboard  are  both  the  same 
distance  from  the  lens,  it  is  said  to  be  set  for  a 
"same-size"  shot  because  the  image  on  the 
ground  glass  is  the  same  size  as  the  image  on  the 
original  copy.  If  the  lensboard  is  moved  closer  to 
the  back  of  the  camera,  the  image  is  reduced, 
and  if  the  lensboard  is  moved  farther  away,  the 
image  is  enlarged. 

Most  process  cameras  are  equipped  with  scales 
that  show  the  cameraman  where  to  set  the 
copyboard  and  lensboard  for  the  amount  of 
enlargement  or  reduction  required.  If  these 
scales  are  not  available,  or  if  he  is  using  a  lens 
that  does  not  match  the  calibrations  on  the 
scales,  it  may  be  necessary  for  the  cameraman  to 
focus  the  camera  by  watching  the  image  on  the 
ground  glass  as  he  moves  the  copyboard  and 
lensboard.  In  this  case,  he  must  measure  the 
image  with  a  ruler  to  see  that  it  is  the  proper 
size,  and  he  must  examine  it  with  a  magnifying 
glass  to  see  that  the  fine  Hnes  are  sharply 
focused  before  he  makes  the  exposure.  This  is 
known  as  visual  focusing. 

The  exposure  is  not  made  through  the  ground 
glass.  Before  he  makes  the  exposure,  the  camera- 
man swings  the  ground  glass  out  of  the  way  and 
then  moves  the  film  holding  device  into  its 
place.  On  darkroom  cameras,  the  film  holding 
device  usually  consists  of  a  grooved  metal  door, 
called  a  vacuum  back  which  holds  the  film 
perfectly  flat  by  suction.  Some  cameras  are  not 
equipped  with  vacuum  backs.  On  these,  'he  film 


holder  consists  of  a  door  which  is  covered  with  a 
sticky  substance  called  "stayflat'* 

THE  LEN ; 

The  lens  is  the  camera's  eye.  In  order  to 
understand  how  it  works,  study  the  pinhole 
camera,  shown  in  figure  5-7.  This  is  the  simplest 
form  of  camera.  In  fact,  it  is  so  simple  that  you 
can  make  one  yourself  by  attaching  a  piece  of 
film  to  one  end  of  a  cardboard  box,  punching  a 
hole  in  the  opposite  end,  and  then  sealing  the 
box  so  that  all  light  is  excluded  except  that 
entering  through  the  pinhole.  Although  an 
extremely  long  exposure  is  required,  you  can  use 
the  pinhole  camera  for  taking  pictures  of  objects 
where  no  motion  is  invoWed. 

Image  Formation 

If  you  will  study  the  diagram  shown  in  figure 
5-7,  you  will  see  how  the  pinhole  camera  forms 
its  image.  Notice  how  the  light  rays  pass  throu^ 
the  pinhole  and  onto  the  film  at  the  back  of  the 
box.  Notice,  too  that  the  image  formed  on  the 
film  is  upside  down  (reversed).  This  is  due  to  the 
fact  that  the  light  rays  travel  in  straight  lines  and 
they  cross  each  other  at  the  pinpoint  opening* 
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Figure  5-7.-lmage  formation  in  •  pinhole  camera 

As  you  can  see  in  figure  5-8,  each  point  on 
the  copy  reflects  light  rays  in  all  directions,  but 
since  the  pinhole  is  so  small,  only  one  ray  from 
each  point  on  the  copy  can  pass  through  it  to 
reach  the  film.  If  you  think  of  the  copy  as 
consisting  of  millions  of  these  tiny  points,  each 
reflecting  a  light  ray  to  a  corresponding  point  on 
the  film,  you  can  understand  better  how  these 
points  combine  to  form  an  image  or  likeness  of 
the  original  copy  on  the  film. 


!01 


LITHOGRAPHER  3  &  2 


57.51 

Figure  &8.-How  light  rays  are  ref fected  from  a 
point  on  the  copy. 


Unfortunately  the  pinhole  camera  has  little 
practical  value  because  of  the  extreme  length  of 
time  required  to  expose  the  film.  Of  course,  you 
can  cut  down  exposure  time  by  making  a  larger 
pinhole.  The  larger  opening  will  let  in  more 
light,  but  it  will  also  cause  the  image  to  be 
blurred,  because  it  will  allow  more  than  one  ray 
from  each  point  on  the  copy  to  enter  the 
camera,  and  this  will  cause  the  rays  to  overlap 
on  the  film. 

Imag^  Formation  with  a  Lens 

When  you  use  a  larger  opening,  you  must  have 
some  means  of  controlling  the  light  rays-and 
that  is  where  the  lens  comes  in.  The  lens  is  a 
piece  of  optical  glass,  scientifically  ground  to 
catch  the  light  rays  reflected  from  each  point  on 
the  copy  and  bend  them  so  they  will  come 
together  again  at  a  point  inside  the  camera. 

You  have  already  seen  that  light  rays  travel 
through  the  air  at  approximately  186,000  miles 
a  second.  But  when  they  strike  the  lens,  the 
resistance  of  the  glass  changes  their  speed  and 
causes  the  oblique  rays  to  bend,  as  shown  in 
figure  5-9. 

As  you  can  see  in  figure  5-10,  the  lens  is 
capable  of  receiving  numerous  light  rays  from  a 
single  point  and  bending  them  so  that  they  will 
all  converge  or  come  together  again  to  form  a 
similar  point  behind  the  lens.  The  diagram  in 


UGHT  RAYS  STRIKING  THE 
LENS  OBUQUELY  (AT  AN 
ANGLE)  ARE  BENT  BY  THE 
LENS. 


RAYS  STRIKING  THE  LENS  PER- 
PENDICULARLY WILL  NOT  BE 
BENT  ALTHOUGH  THEY  WILL  BE 
SLOWED  DOWN  CONSIDERABLY. 
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Figure  5>a-Refraction  of  light  It  is  upon  this  pnncipie 
that  the  design  of  photographic  lenses  is  based  The 
extent  of  refraction  depends  on  the  slant  at  which  the 
light  strikes  the  lens,  on  the  composition  and  color  of 
the  lightr  and  on  the  difference  in  optical  density 
between  the  lens  and  the  air. 


figure  5-1 1  shows  how  this  principle  is  applied 
to  forming  an  image  on  the  film. 

If  you  will  study  the  diagram  for  a  minute, 
you  will  see  how  a  group  of  rays  emanating  from 
a  point  at  the  top  of  the  subject  pass  through 
the  lens  and  converge  behind  it  to  form  a  sin^e 
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COPY 


FILM 
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Figure  &ia-The  Itns  can  capture  any  number  of  rays 
emanating  from  a  single  point  on  the  copy  and  bend 
them  so  that  they  wiH  come  together  again  to  form  a 
similar  point  inside  the  camera. 


COPY 


IMAGE 


HOW  LIGHT  RAYS  FROM  ONE  POINT  ON  THE  COPY  CONVERGE  TO 
FORM  A  SIMILAR  POINT  ON  THE  FILM. 


COPY 


IMAGE 


HOW  LIGHT  RAYS  FROM  TWO  POINTS  ON  THE  COPY  CONVERGE  TO 
FORM  TWO  SIMILAR  POINTS  ON  THE  FILM.  THE  OVERALL  IMAGE  IS 
FORMED  ON  THE  FILM  BY  SETS  OF  LIGHT  RAYS,  SUCH  AS  THESE. 
REFLECTED  FROM  THE  MILLIONS  OF  TINY  POINTS  THAT  COMBINE 
TO  MAKE  UP  THE  ORIGINAL  COPY. 
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Figure  &11.->lmage  formation  by  a  lens. 


point  on  the  fllm,  and  how  multiple  rays 
emanating  from  a  point  at  the  base  of  the 
subject  pass  through  the  lens  and  converge  to 
form  another  point  on  the  film.  The  diagram  is 
simpIiH^'d  for  the  sake  of  clarity.  Actually,  the 


lens  can  capture  any  number  of  rays  emanating 
from  each  point  on  the  copy  and  bring  them 
together  again  to  form  similar  points  inside  the 
camera.  As  in  the  case  of  the  pinhole  camera, 
the  overall  image  or  likeness  is  formed  on  the 
fflm  by  sets  of  rays  reflected  from  the  millions 
of  tiny  points  that  combine  to  make  up  the 
original  copy. 

A  simple  lens,  like  the  one  shown  in  the 
diagram  cannot  form  a  sharp  image  however, 
because  the  light  rays  passing  through  its  edges 
are  bent  more  than  those  passing  near  the 
center.  Therefore  some  of  the  rays  coming  from 
a  particular  point  on  the  copy  do  not  meet  at 
the  same  point  on  the  film,  and  this  causes  a 
slight  fuzziness.  Lens  manufacturers  correct  this 
fault  by  combining  lenses  that  spread  the  light 
(negative  or  divergent  lenses)  with  lenses  that 
cause  the  light  rays  to  converge  or  come  to  a 
point  (positive  or  convergent  lenses)*  (See  fig. 
5-12.)  Two  or  more  of  these  individual  lenses 
(called  elements)  are  fitted  together  in  a  metal 
tube  known  as  the  lens  barrel.  The  entire 
assembly  is  then  referred  to  as  the  lens*  (See  fig. 
5-13.) 

Focusing 

You  have  just  seen  how  the  light  rays  from 
the  copy  pass  through  the  lens  to  form  an  image 
at  a  point  inside  the  camera.  If  you  will  look  at 
figure  5-14  for  a  moment,  you  will  see  that  if 
the  light  rays  come  from  an  object  near  the 
camera,  they  focus  or  come  to  a  point  a 
considerable  distance  behind  the  lens.  If  the 
object  is  moved  farther  away  from  the  camera, 
the  light  rays  come  to  focus  closer  to  the  lens.  If 
the  object  is  moved  far  enough  away  from  the 
camera  (approximately  600  feet)  the  lens  is  said 
to  be  focused  at  an  infinite  distance  or  infinity 
and  the  image  will  form  at  the  closest  possible 
point  beht^td  the  lens. 

From  this  you  can  see  that  when  you  focus  a 
lens,  only  those  objects  that  are  a  specific 
distance  from  it  will  be  in  absolute  focus. 
Objects  farther  away  or  closer  to  the  camera  will 
be  slightly  fuzzy,  although  the  distortion  may  be 
so  slight  that  the  eye  will  not  notice  it.  The 
ability  of  the  lens  to  produce  (at  one  setting)  a 
reasonably  sharp  image  of  several  objects  at 
varying  distances  from  the  camera  is  known  as 
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A  SIMPLE  LENS  DOES  NOT  FORM  A  TRUE  IMAGE,  AND  SO  TYPES  OF 
CONVERGING  LENSES  MUST  BE  COMBINED  WITH  TYPES  OF  DISPERS- 
ING LENS  FOR  BEST  RESULTS, 
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GOfKZ  AKTAX  AfO-TESSAK 
PtOCESS  lO»  SfCnONS 


DOUBLE  CONCAVE 
LENSES  RESEMBLE 
TWO  PRISMS  TIP  TO 
TIP.  THEY  ARE 
CALLED  NEGATIVE 
LENSES  BECAUSE 
jTHEY  DISPERSE  OR 
SPREAD  LIGHT  RAYS. 


DOUBLE  CONVEX  LEN- 
SES  RESEMBLE  TWO 
PRISMS  BASE  TO  BASE. 
THEY  CONVERGE  OR 
BRING  THE  RAYS  TO 
A  POINT  AND  SO  THEY 
ARE  CALLED  POSITIVE 
LENSES. 


Figure  5-  1Z»Type$  of  lenses. 
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Figure  5-13. -Process  camera  lenses. 
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Figure  5-15.-As  the  lens  is  moved  away  from  the  film, 
the  image  area  grows  larger  and  the  area  of  copy  that 
the  lens  can  cover  is  reduced.  As  the  lens  is  moved 
toward  the  filn^  the  image  area  is  reduced  and  the 
lens  can  cover  a  larger  copy  area 


57.57 

Figure  5>14.-Light  rays  coming  from  a  distant  object 
come  to  focus  at  a  point  closer  behind  the  lens  than 
those  coming  from  a  near  object  When  the  lens  is 
focused  on  an  object  600  or  more  feet  away,  it  is  said 
to  be  focused  at  infinity,  and  the  image  will  form  at 
the  closest  possible  point  behind  the  lens.  The 
distance  from  this  point  to  the  center  of  the  lens  is 
known  as  the  focal  length  of  the  lens. 

depth  of  focus.  Depth  of  focus  (also  called 
depth  of  field)  is  not  as  important  in  process 
camera  work  as  it  is  in  other  types  of  photo- 
graphy, because  you  are  shooting  flat  copy,  all 
portions  of  which  are  the  same  distance  from 
the  film.  But  it  does  allow  you  a  slight  tolerance 
when  you  are  setting  up  the  camera,  particularly 
when  you  are  focusing  for  reductions. 

Of  course,  the  process  cameraman  is  con- 
cerned with  size  as  well  as  sharpness  of  the 
image.  You  have  already  seen  that  when  the 
copyboard  and  ground  ^ass  are  focused  at  the 
same  distance  from  the  lens,  the  image  formed  is 
the  same  size  as  the  original  copy.  If  the 
cameraman  wishes  to  enlarge  the  image,  he 
moves  the  lensboard  away  from  the  ground  glass 
and  then  moves  the  copyboard  into  focus.  If  he 
wants  to  reduce  the  image,  he  moves  the 
lensboard  closer  to  the  ground  glass  and  then 
adjusts  the  copyboard.  (See  fig.  5-15.) 


Focal  Length 

Lenses  are  usually  classified  by  focal  length, 
speed,  and  degree  of  correction  for  distortion 
and  other  aberrations.  Focal  length  is  simply  the 
distance  from  the  optical  center  of  the  lens  to 
the  point  behind  the  lens  where  the  sharpest 
image  is  produced  when  the  camera  is  focused 
on  an  object  at  infinity.  (See  fig.  5-16.) 

There  are  three  factors  which  control  focal 
length:  (1)  the  curvature  of  the  lens  surfaces,  (2) 
the  kinds  of  glass  used  for  the  lens,  and  (3)  the 
separation  of  the  elements  of  the  lens. 

There  are  many  different  methods  of  deter- 
mining focal  length,  but  we  are  not  concerned 
with  them  here,  because  focal  lengths  are  deter- 
mined by  the  manufacturers  and  stamped  on  the 
lens  barrel. 

If  you  do  not  know  the  focal  length  of  the 
lens  you  are  using,  however,  you  can  determine 
it  experimentally  by  setting  the  camera  for  a 
same-size  shot  and  then  measuring  the  distance 
from  the  copyboard  to  the  middle  of  the  lens 
barrel.  One  half  of  this  distance  will  be  equal  to 
the  focal  length  of  the  lens.  If  there  are  32 
inches  between  the  copy  and  the  optLai  center 
of  the  lens,  you  will  know  that  your  camera  is 
equipped  with  a  16-inch  lens. 

In  process  camera  work,  the  size  of  the  image 
depends  on  the  distance  from  the  copy  to  the 
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FigMra  5-16.-Process  lens  characteristics.  You  can  use 
the  rated  length  of  your  lens  for  calculating  purposes. 
For  approximate  distances,  the  middle  of  the  lens 
barrel  can  be  taken  as  a  point  for  all  measurement^ 
ahhough  in  exact  calibrations,  two  theoretical  points 
within  the  lens,  known  as  nodal  points  must  be  used 


lens,  the  distance  from  the  lens  to  the  film,  and 
the  focal  length  of  the  lens. 

As  the  lens  is  moved  away  from  the  film,  the 
image  area  on  the  film  grows  larger  and  the  area 
of  copy  that  the  lens  can  cover  decreases.  The 
opposite  occurs  when  the  lens  is  moved  toward 
the  film.  Lenses  with  long  focal  lengths  have 
greater  covering  power  and  produce  larger 
images  than  those  with  short  focal  lengths.  For 
example,  if  a  12-inch  lens  will  produce  an  image 
4  inches  wide  when  the  copyboard  is  a  certain 
distance  from  the  lens,  a  24-inch  lens  will 
produce  an  image  8  inches  wide  using  the  same 
distance  from  copy  to  lens.  (See  fig.  5-17.)  In 


other  words,  lenses  with  long  focal  lengths 
include  less  copy  area,  but  any  object  in  that 
area  will  appear  larger  on  the  film  than  it  would 
if  photographed  with  a  lens  having  a  shorter 
focal  length. 


Law  of  inverse  Squares 

Lenses  with  long  focal  lengths  can  produce 
larger  images  than  those  with  short  focal  lengths 
because  they  are  capable  of  projecting  a  sharp 
image  farther  into  the  camera.  (See  fig.  5-18.) 
When  the  lens  is  moved  away  from  the  film,  the 
light  is  spread  over  a  greater  area  and  the  image 
is  enlarged. 

But  spreading  the  light  weakens  its  intensity, 
and  the  more  it  is  spread,  the  weaker  it  becomes. 
Look  at  figure  5-19  for  a  moment.  If  it  takes  15 
seconds  to  make  a  proper  exposure  when  the 
distance  between  the  lens  and  film  is  1  foot,  it 
wDl  take  60  seconds  (four  times  as  long)  to  get 
the  same  exposure  if  the  distance  is  increased  to 
2  feet.  This  is  due  to  the  fact  that  when  the 
distarlce  between  the  film  and  lens  is  doubled, 
the  light  is  spread  over  four  times  its  former 
area,  and  it  is  so  weakened  that  it  will  take  four 
times  as  long  to  get  the  proper  exposure. 

Tripling  the  distance  will  enlarge  the  image 
nine  times  and  an  exposure  nine  times  longer 
than  the  original  will  be  required.  This  loss  of 
strength  as  the  light  travels  through  the  air  can 
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Rgure  5-17.-The  size  of  the  image  in  relation  to  the  focal 
length  of  the  lens. 
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Figure  &*18.-Lenses  with  long  focal  lengths  have  greater 
covering  power  than  the  same  type  of  lenses  with 
short  focal  lengths. 


ERIC 


106 


Chapter  5-PHOTOGRAPHIC  EQUIPMENT 


57.62 

Figure  5>19.— Illumination  principles. 


be  expressed  by  a  mathematical  rule  known  as 
the  "law  of  inverse  squares''  which  states  that 
"the  strength  of  light  varies  inversely  as  the 
square  of  the  distance  from  the  light  source." 

You  can  compensate  for  this  loss  of  light 
strength  in  two  ways.  You  can  use  a  longer 
exposure,  as  already  mentioned,  or  you  can  use 
a  larger  lens  opening  to  let  more  light  enter  the 
camera  in  the  same  amount  of  time. 

Lens  Diaphragm 

Each  lens  barrel  contains  a  device  known  as 
the  iris  diaphragm.  The  diaphragm  consists  of  a 
series  of  thin  metal  or  composition  blades  which 
are  so  arranged  as  to  form  a  circular  opening  in 
the  center  of  the  lens  barrel.  This  opening  is 
known  as  the  lens  aperture.  By  turning  a  collar 
on  the  outside  of  the  lens  barrel,  the  cameraman 
can  adjust  these  blades  to  increase  or  decrease 
the  size  of  the  aperture  and  thus  regulate  the 
amount  of  light  entering  the  camera.  (See  fig. 
5-20.) 

F-Numbers 

You  have  seen  in  figure  5-17  that  when  the 
distance  from  the  lens  to  the  copy  remains 
constant,  a  lens  with  a  long  focal  length  will 
project  the  image  farther  into  the  camera  and 
create  a  larger  image  than  one  having  a  short 
focal  length.  Of  course,  the  farther  the  image  is 
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Figure  5>20.-The  aperture  setting  is  made  by  adjusting 
the  lens  diaphragm. 

projected,  the  weaker  the  light  becomes  and  the 
exposure  must  be  lengthened  or  the  aperture 
adjusted  accordingly  to  produce  the  proper 
exposure  on  the  film. 

To  maintain  the  proper  relation  between  the 
amount  of  light  let  into  the  camera  and  the 
distance  it  must  travel  once  it  get«  inside, 
photographers  have  adopted  a  scale  of  values 
called  f-numbers  or  f-stops  which  show  the 
relation  of  the  lens  opening  to  its  focal  length. 

The  f-numbers  are  marked  on  the  lens  collar 
and  are  used  in  setting  the  aperture.  (See  fig. 
5-13.)  Each  f-number  represents  a  fractional  part 
of  the  focal  length  of  the  lens.  When  the 
cameraman  sets  the  collar  at  f/8,  the  diaphragm 
will  automatically  form  an  opening  in  the  lens 
barrel  that  is  1/8  as  wide  as  the  focal  length  of 
the  lens.  If  the  focal  length  of  the  lens  is  16 
inches,  the  diameter  of  the  lens  opening  will  be 
2  inches.  Similarly,  setting  the  aperture  at  f/16 
will  mean  1/16  of  16  or  a  1-inch  opening,  and  so 
on. 

Occasionally,  the  cameraman  will  find  it 
necessary  to  use  a  lens  opening  smaller  than  the 
smallest  lens  aperture  setting.  To  accomplish 
this,  he  places  a  thin,  metal  blade,  which  has  an 
accurately  drilled  hole  to  the  proportion  of  the 
lens,  in  a  slot  in  the  lens  barrel.  The  metal  blade 
is  called  a  Waterhouse  stop.  The  slot  is  some- 
times called  the  filter  slot,  because  it  is  also  used 
for  the  insertion  of  filters. 

Lens  Speed 

The  smallest  f-numbers  represent  the  largest 
apertures.  Beginning  with  f/1,  each  succeeding 
major  f-number  is  determined  by  multiplying  by 
1.4  (the  square  root  of  2).  Thus  you  have  f/1, 
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f/1.4,  f/2*,  f/2.8,  f/4,  f/5.6,  f/8,  f/1 1,  f/16,  f/22, 
f/32,  f/45,  f/64,  f/90,  and  so  on.  Tliese  are 
known  as  the  major  f-numbers  or  stops.  An 
f-number  falling  in  between  these  major  stops  is 
known  as  an  intermediate  stop.  All  cameras  do 
not  have  the  full  range  of  f-stops.  The  f-numbers 
on  the  high  speed  cameras  used  by  sports 
photographers,  for  example,  may  range  from  f/1 
through  f/22,  while  the  numbers  on  a  process 
camera  may  begin  at  f/8  and  run  through  f/90. 
The  speed  of  the  lens  is  determined  by  the 
largest  f-number  that  can  be  used  with  it.  A  lens 
with  an  f/1  opening  is  faster  than  one  with  a 
maximum  opening  of  f/8  because  the  f/1  open- 
ing is  relatively  larger  and  lets  in  more  light 
thereby  reducing  exposure  time. 

For  many  years,  it  was  believed  that  greatei 
detail  and  sharpness  was  obtained  from  process 
camera  lenses  when  they  were  stopped  down  to 
the  smaller  aperture  settings.  Tests  have  proved 
that  the  sharpest  image  is  realized  when  the  lens 
is  stopped  down  one  or  two  stops  from  the 
largest  lens  opening.  For  example,  if  the  camera 
you  are  operating  has  a  f/11  lens,  the  lens 
aperture  setting  should  be  set  at  f/1 6  or  f/22  for 
a  same-size  exposure.  When  the  aperture  setting 
is  f/45  and  smaller,  the  tests  show  that  there  is 
considerable  loss  of  detail  aad  sharpness. 

The  length  of  an  exposure  depends  to  some 
extent  on  the  lens  aperture  setting.  Using  the 
next  larger  or  smaller  major  lens  opening  either 
halves  or  doubles  your  exposure  time.  For 
example,  a  10-second  exposure  at  f/11  will 
require  20  seconds  at  f/ 16  or  5  seconds  at  f/8.  If 
you  will  study  figure  5-21  for  a  moment,  you 
will  see  that  the  f/ 16  aperture  is  only  one-fourth 
as  large  as  the  f/8  opening.  Therefore,  it  lets  in 
only  one  fourth  as  much  light  and  the  exposure 
time  must  be  increased  four  times  to  produce 
the  same  effect  on  the  film. 

The  following  table  shows  the  relative  ex- 
posure times  required  for  the  major  lens  open- 
ings. 


♦In  some  cases  the  numbers  are  rounded  off  to  the 
nearest  whole  number. 


a"- 
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Figure  5-21.-Comparison  of  lens  openings.  An  f/8 
aperture  on  a  16-inch  lens  is  approximately  2  inches 
wide  and  an  f/16  opening  is  1  inch  wide.  Therefore, 
the  f/8  opening  has  four  times  the  area  of  the  f/1& 

F  number  8  11  16  22  3?  45  64 
Relative 

exposure       1       2     4     8    16    32  64 
time  in 
seconds 

Figure  5-22  illustrates  the  comparative  areas 
of  the  lens  stops. 

Lens  Diaphragm  Control  System 

The  basic  exposure  time  and  aperture  setting 
for  same-size  (1:1)  work  varies  with  the  speed  of 
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Figure  5- 2Z -Comparative  areas  of  fens  stops. 
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the  film  and  the  particular  camera  set-up  you  are 
using.  A  series  of  test  exposures  will  determine 
the  basic  exposure  time  and  aperture  setting  for 
the  camera  you  are  operating. 

As  you  have  seen  earlier  in  this  chapter,  the 
intensity  of  light  received  by  the  film  varies  as 
the  distance  between  the  lens  and  the  film  is 
changed.  A  change  in  film-lens  distance  occurs 
when  the  camera  extension  is  changed  for  an 
enlargement  or  reduction  of  the  original  copy. 
The  purpose  of  the  lens  diaphragm  is  to  open  or 
close  the  lens  aperture,  thereby  regulating  the 
amount  of  light  the  film  receives.  The  amount  of 
time  of  the  exposure  remains  the  same  regardless 
of  the  camera  extension. 

There  are  several  types  of  diaphragm  control 
systems,  but  the  one  shown  in  figure  5-23  is 
typical  of  those  found  on  many  process  cameras. 


57.65X 

Figure  5-23.-Diaphragm  control  system.  There  is  a 
separate  scale  for  each  major  f-stop.  If  the  cameraman 
is  using  f/22  as  the  basic  aperture  for  a  line  shot  and 
the  copy  is  to  be  shot  twice  size,  he  would  set  the 
pointer  at  200%  on  the  f/22  scale. 


It  consists  of  a  pointer  which  is  attached  to  the 
lens  collar  and  a  metal  plate  which  is  attached  to 
the  lens  barrel.  The  plate  has  a  series  of 
scales-one  for  each  major  f-stop~and  each  scale 
is  graduated  to  show  percentages  of  enlargement 
or  reduction.  The  cameraman  determines  the 
percentage  of  enlargement  or  reduction  with  a 
scaling  wheel,  like  the  one  shown  in  figure  5-23. 
He  then  simply  moves  the  pointer  to  the  proper 
place  along  the  selected  f-stop  scale.  Since  the 
pointer  is  attached  to  the  lens  collar,  the 
aperture  is  set  automatically. 


Shutters 

Process  cameras  are  equipped  with  a  shutter 
which  opens  to  admit  li^t  through  the  lens  or 
closes  to  stop  the  passage  of  light.  The  shutter  is 
located  behind  the  lens  and  is  electrically 
operated.  It  is  connected  to  a  timer  which  is  set 
for  a  predetermined  length  of  time.  When  the 
starting  button  on  the  timer  is  pushed,  the 
shutter  and  the  camera  lamps  are  simultaneously 
activated.  When  the  time  of  the  exposure  has 
expired,  the  camera  lamps  are  turned  off  and  the 
shutter  automatically  closes. 

Some  cameras  are  equipped  with  a  light- 
integrating  device,  consisting  of  a  photoelectric 
cell  which  is  attached  to  the  copyboard  and 
connected  to  a  control  unit  by  wires.  The 
photoelectric  cell  measures  the  amount  of  light 
falling  on  the  copy  and  transmits  electrical 
impulses  to  the  control  unit  where  they  are 
registered  on  a  timing  device  that  automatically 
closes  the  shutter  and  turns  off  the  lights  to  end 
the  exposure  after  the  required  time.  (See  fig. 
5-24.) 

Some  of  the  older  process  cameras  are 
equipped  with  other  types  of  shutter  releases, 
such  as  an  air  bulb  which  the  operator  squeezes 
to  open  the  shutter  and  squeezes  again  to  close 
it.  There  are  also  process  cameras  that  do  not 
have  shutters.  On  these  cameras,  the  operator 
controls  the  length  of  the  exposure  with  a 
light-proof  cap  (called  the  lens  cap)  which  fits 
over  the  end  of  the  lens  barrel.  He  removes  this 
cap  to  make  the  exposure,  and  after  the  required 
time,  he  replaces  it  to  bring  the  exposure  to  an 
end. 
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Figure  5-24.-Light  integrating  device. 


Lens  Aberrations 

A  single  lens,  such  as  the  ones  shown  at  the 
top  of  figure  5-12.  cannot  form  a  sharp  image 
because  it  cannot  bend  all  light  rays  uniformly. 
The  light  rays  passing  through  the  outer  edges  of 
the  lens  are  bent  more  than  those  passing  near 
the  center,  for  example,  and  they  will  not  meet 
at  the  same  point. 

Rays  of  certain  colors  are  also  bent  more  than 
others.  (See  fig.  5-25.)  If  you  look  at  printed 
matter  througli  a  magnifying  glass,  you  may  find 
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Figure  5-25.-Convergence  of  colored  rays  from  white 
li^t 


colored  outlines  around  the  letters.  These  out- 
lines are  there  because  the  lens  does  not  focus  all 
colors  on  the  same  plane.  As  you  know,  white 
light  is  composed  of  a  series  of  colored  waves, 
some  of  which  are  longer  than  others.  Colors  of 
the  shorter  wave  lengths  are  bent  the  most  as 
they  pass  through  the  lens  and  colors  of  the  long 
wave  lengths  are  bent  the  least.  Since  these  rays 
do  not  come  together  at  a  single  point,  they 
tend  to  overlap  and  create  a  blurred  or  outlined 
image. 

These  lens  defects  are  known  as  aberrations. 
There  are  several  types  of  aberrations  common 
to  all  lenses: 

1.  Chromatic  aberration,  as  you  have  just 
seen,  is  the  inability  of  the  lens  to  focus  all 
colors  on  the  same  plane.  (See  fig.  5-25.)  You 
can  minimize  it  by  using  a  smaller  lens  aperture, 
or  tiie  manufacturer  can  correct  it  by  using  a 
combination  of  lenses  made  of  different  types  of 
glass.  Crown  and  flint  glass  are  generally  used  for 
this  purpose,  and  the  lenses  are  ground  so  that 
they  bend  the  light  rays  in  opposite  directions. 
One  spreads  the  light  while  the  other  brings  the 
rays  together  to  a  point.  This  combination 
causes  the  longer  wave  lengths  to  be  refracted 
more  sharply  and  the  shorter  wave  lenrths  to 
have  less  refraction  so  that  most  chromatic 
aberration  is  cancelled  out  before  it  reaches  the 
film.  Lenses  corrected  to  bring  two  of  the 
primary  colors  together  on  the  same  plane  are 
known  as  achromatic.  Lenses  corrected  to  focus 
all  the  primary  colors  are  called  apochromatic 
lenses. 

2.  Spherical  aberration  occurs  when  the  light 
rays  passing  through  the  outer  edges  of  the  lens 
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focus  on  a  different  plane  from  those  passing 
through  the  center.  This  causes  the  edge  of  the 
hnage  to  be  out  of  focus  when  the  center  is 
sharp  and  vice  versa.  (See  fig.  5-26.)  The 
manufacturer  corrects  this  condition  by 
combining  positive  and  negative  lenses,  by 
calculating  suitable  curvatures  for  each  lens 
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Figure  5-26.-160$  aberrations. 


element,  and  by  varying  the  thickness  and 
separation  of  the  elements.  Stopping  down  the 
lens  with  the  iris  diaphragm  wUl  also  reduce 
spherical  aberration. 

3.  Coma  is  characterized  by  fuzziness  along 
the  margins  of  the  image  due  to  the  light  rays 
forming  ovals  (pointing  to  the  center  of  the 
image)  instead  of  points.  It  is  caused  by  the 
unequal  refracting  power  of  the  different  areas 
of  the  lens.  As  you  know,  the  image  of  a  point 
of  light  is  fomied  by  numerous  light  rays  which 
are  refracted  through  a  relatively  wide  portion 
of  the  lens.  In  order  for  them  to  form  a  sharply 
defined  point  of  light  inside  the  camera,  the  rays 
which  pass  throu^  the  outer  edges  of  the  lens 
must  come  to  focus  at  exactly  the  same  point  in 
the  focal  plane  as  those  passing  through  the 
center  of  the  lens.  When  a  lens  is  causing  coma, 
rays  of  light  emanating  from  a  point  on  the  copy 
which  is  not  in  line  with  the  center  of  the  lens 
(lens  axis)  pass  through  the  center  of  the  lens  to 
form  a  well-defined  point,  but  those  rays  passing 
through  the  outer  portions  of  the  lens  do  not 
converge  to  form  a  single  point.  Instead,  they 
form  several  overlapping  points,  and  this  creates 
an  egg-  or  pear-shaped  blur  along  the  margin  of 
the  image. 

Coma  can  be  corrected  by  the  use  of  a 
combination  of  negative  and  positive  lenses,  and 
it  can  be  minimized  by  stopping  down  the  lens. 

4.  Astigmatism  is  the  inability  of  the  lens  to 
project  a  sharply-focused  image  of  both 
horizontal  and  vertical  lines  on  the  same  plane. 
When  this  aberration  is  present,  the  lens 
seemingly  has  two  focal  lengths-one  for  the 
horizontal  lines  and  another  for  the  vertical 
lines,  especially  when  these  lines  are  in  the 
margins  of  the  image.  For  example,  if  you  were 
photographing  a  crossmark  (+),  you  would  find 
that  the  vertical  line  would  be  out  of  focus  when 
the  horizontal  line  was  focused  and  vice  versa.  If 
you  adjust  the  focus  between  the  horizontal  and 
vertical  focuses,  the  image  of  the  crossmark  will 
be  slightly  blurred,  but  the  lens  will  form  its  best 
image  at  this  distance.  You  can  reduce  the  blur 
somewhat  by  stopping  the  aperture  down  and 
using  only  the  center  portion  of  the  lens. 

Astigmatism  is  corrected  by  the  use  of  a 
combination  of  lenses  of  different  kinds  of 
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optical  glass.  When  lenses  are  corrected  for 
astigmatism  and  chromatic  aberration,  other 
aberrations  are  corrected  simultaneously.  How- 
ever, it  is  difficult  to  eliminate  astigmatism  and 
at  the  same  time  retain  a  flat  fleld,  so  there  is  a 
negligible  amount  of  aberration  in  even  the  best 
lenses, 

5.  Curvature  of  field  causes  the  center  of  the 
image  to  be  out  of  focus  when  the  margins  are  in 
focus  and  vice  versa.  It  is  due  to  the  fact  that  a 
curved  lens  cannot  foxm  a  perfect  image  at  all 
points  on  a  flat  surface.  The  usual  compromise 
with  such  lenses  is  to  focus  midway  bet>\'een  the 
two  extremes  and  reduce  the  size  of  the  aper- 
ture. The  manufacturer  corrects  this  aberration 
by  combining  positive  and  negative  lenses  of 
varying  radii  of  curvature.  When  the  lens  has 
been  corrected  in  this  manner  during  manufac- 
ture, it  is  said  to  have  a  flat  field.  The  best 
modem  lenses  have  a  noticeable  degree  of  this 
aberration  however,  when  used  with  large  aper- 
tures. 

6.  Distortion  causes  the  straight  lines  of  the 
image  to  appear  curved,  particularly  along  the 
outer  margins.  It  is  due  to  the  fact  that  some 
areas  of  the  lens  magnify  more  than  others. 
Since  the  lines  are  bent  in  one  direction  if  the 
aperture  is  placed  in  front  of  a  simple  lens  and 
are  bent  in  the  opposite  direction  when  the 
aperture  is  placed*  behind  the  lens,  it  is  possible 
to  correct  this  form  of  aberration  by  placing  the 
aperture  in  the  center  of  the  lens  barrel  between 
the  lens  elements. 


Flare 

Flare  or  hot  spots  are  nebulous  patches  of 
light  caused  by  internal  reflections  in  the  lens. 
Occasionally  they  originate  from  spots  within 
the  lens  mount  where  the  blacking  has  worn  off. 
You  can  have  these  spots  repainted  to  eliminate 
future  trouble. 

Flare  may  also  be  caused  by  the  lens  itself. 
When  the  light  strikes  the  first  element  in  the 
lens,  part  of  it  goes  through  and  part  of  it  is 
reflected.  Similarly  when  it  strikes  the  next 
element,  part  of  it  goes  through  and  part  is  again 
reflected.  This  time  the  reflected  light  bounces 
from  the  second  element  back  to  the  first  and 


from  there  it  is  reflected  again  back  to  the 
second.  Part  of  it  may  eventually  get  through  to 
form  a  ghost  or  flare  on  the  negative.  (See  fig. 
5-27.) 

Some  flare  is  present  in  all  lenses,  but  you  can 
reduce  it  by  the  use  of  a  lens  hood,  a  dull,  black 
lensboard,  a  dust-free  lens,  or  a  change  in  the 
angle  of  lighting.  Lenses  are  often  coated  with  a 
chemical  solution  to  reduce  optical  flare. 


57.68 

Figurt  5*27.*How  ghosts  are  formed  in  the  lens  barrel. 
Center  arrow  indicates  path  of  light  forming  image. 
Broken  line  represents  reflected  light 


Care  of  the  Lens 

The  lens  is  an  extremely  delicate  piece  of 
equipment  and  must  bo  handled  with  great  care. 
Never  touch  it  with  your  fingers,  as  fingerprints 
will  cause  loss  of  definition  on  the  negative. 

You  may  brush  dust  particles  from  the  lens 
surface  with  a  camePs  hair  brush,  and  clean  it 
occasionally  with  soft  tissue  (called  !cns  tissue) 
moistened  with  a  small  amount  of  commercial 
lens  cleaner.  Do  not  use  alcohol,  polish,  or  other 
solvents  on  the  lens. 

Never  take  the  lens  apart  for  cleaning;  that  is 
a  job  for  the  manufacturer. 

Lenses  should  not  be  stored  in  places  where 
they  are  apt  to  be  exposed  to  extreme  tempera- 
ture changes,  nor  should  they  be  left  exposed  to 
light  or  air.  Always  close  the  filter  slot  and  place 
a  cap  over  the  lens  barrel  when  the  camera  is  not 
in  use. 

FILTERS 

Although  filters  are  not  a  part  of  the  camera 
proper,  their  use  is  so  closely  connected  with  the 
lens  that  they  will  be  discussed  at  this  point.  The 
standard  stocked  filters  used  in  the  Navy  consist 
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of  a  sheet  of  colored  gelatin  r^mented  between 
two  layers  of  optical  glass.  These  filters  may  be 
inserted  into  a  wooden  frame  mount  which  slips 
over  the  lens  barrel  and  is  locked  in  place  with 
three  setscrews.  (See  fig.  5-28.)  There  are  other 
types  of  filters  that  do  not  require  a  separate 
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Figure  5-28.-Proce$$  camera  filters  and  holder. 


mounting  attachment.  You  can  insert  these 
filters  into  the  filter  slot  in  the  lens  barrel. 

Filters  are  used  to  alter  the  color  and 
intensity  of  the  liglit  for  color  correction  and  (in 
process  color  work)  to  separate  the  primary 
colors  of  the  copy. 

If  you  look  at  a  colored  picture  througli  a 
blue  filter,  you  will  notice  that  the  filter 
practically  neutralizes  the  blues  in  the  picture, 
while  making  the  yellows  louk  darker  so  that  it 
will  be  easy  to  photograph  them.  Similarly  a  red 


filter  will  cancel  out  the  reds  in  the  picture,  but 
will  make  the  greens  look  black. 

Yellow  filters  are  frequently  used  for  photo- 
graphing colored  copy.  Yellow  absorbs  blues  and 
some  of  the  violets  and  gives  the  negative  a  more 
balanced  appearance.  Yellow  filters  are  also  used 
in  copying  old  papers  or  photographs  that  are 
yellow  with  age,  because  tlie  yellow  filter  causes 
the  yellow  background  to  photograph  as  white. 

Colored  filters  always  absorb  a  part  of  the 
light  reflected  from  tlie  copy.  Therefore  a  longer 
exposure  is  necessary  when  they  are  used.  The 
number  of  times  by  which  tiie  exposure  must  be 
increased  when  a  filter  is  used  is  known  as  the 
filter  factor.  The  exposure  time  varies  not  only 
with  the  color  of  filter  being  used  but  with  the 
type  of  film  and  the  nature  of  the  light  as  well. 
Normally,  the  film, manufacturer  supplies  this 
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Figure  5-29.-Lensboard  on  a  darkroom  -amera. 
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information  on  the  film  container  or  on  an 
information  sheet  which  is  enclosed  in  the  box. 

Filters  may  throw  the  image  out  of  focus,  so 
final  critical  focusing  for  exact  size  and 
sharpness  should  be  made  on  the  ground  glass 
after  the  filter  is  in  position.  Figure  7- 1 1  lists  the 
numbers,  colors,  and  other  information  regard- 
ing some  of  the  fillers  used  by  the  Navy.  You 
will  find  more  information  on  filters  in  Chapter 
7. 

CAMERA  COMPONENTS 

There  are  many  makes  of  process  cameras, 
but  no  one  type  is  used  exclusively  throughout 
the  Navy.  Units  of  the  fleet  and  shore  establish- 
ments arc  generally  permitted  to  install  the  type 
of  camera  they  consider  best  suited  to  their 
needs.  The  illustrations  on  the  following  pages 
arc  xepresentative  of  the  horizontal  cameras 
found  in  use  today.  Once  you  have  learned  to 
operate  a  particular  camera,  you  can  switch  to 
another  type  with  a  minimum  amount  of 
instruction. 

Lensboard 

Figure  5-29  shows  the  lensboard  on  a  camer?. 
The  length  of  the  camera  bed  and  the  distance 


the  copy  board  and  lensboard  can  be  moved 
limits  the  amount  of  enlargement  and  adduction 
that  can  be  obtained  with  a  process  camera.  The 
camera  shown  in  tlie  illustration  has  a  90-inch 
bed  and  it  is  equipped  with  two  aprochro;natic 
lenses,  one  having  a  focal  length  of  16  inches 
and  the  other,  12  inches.  The  16-inch  lens  is 
used  for  the  general  run  of  work,  but  the 
12-inch  lens  may  be  used  for  enlargements  or 
reductions  greater  than  those  which  can  be 
obtained  with  the  lens  having  the  longer  focal 
length. 

If  you  will  study  figure  5-30  you  will  see  why 
the  12-inch  lens  is  needed.  The  table  shows  the 
distance  from  the  lens  to  the  film,  the  distimce 
from  the  copy  to  the  lens,  and  finally  the  total 
distance  between  the  copy  and  the  film.  (These 
distances  are  arrived  at  by  using  the  formulas 
listed  on  page  1 14.)  The  bed  of  the  camer:  90 
inches  long  and  the  total  distance  between  the 
lens  and  film  cannot  exceed  this  distance.  As 
you  can  see  in  the  illustration,  it  is  possible  to 
enlarge  or  reduce  t!}e  image  5  times  without 
exceeding  the  90-inch  distance  when  you  are 
using  the  12-inch  lens,  but  you  cannot  enlarge  or 
reduce  the  image  more  than  three  times  without 
exceeding  this  distance  when  you  arc  uslig  a 
16-inch  lens. 


Focal  length  of  lens 


Ratio  of 
enlarge- 
ment or 
reduction 

12 -inch 

16-inch 

Lens 
to 

filTl 

Lens 
to 

copy 

Total  copy 
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film 

Lens 
to 
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to 
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Total  Copy 
to 
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48" 

32" 

32" 

64" 
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36" 
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24" 

48" 

72" 
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18" 

54" 
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72" 

33  1/3% 

16" 

48" 

64" 

21.3" 

64" 

85.3" 
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48" 
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64" 
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85.3" 

25% 

15" 

60" 

75" 

20" 

80" 

100" 

400% 

60" 

15" 

75" 

80" 

20" 

100" 

20% 

14.4" 

72" 

86.4" 

19.2" 

96" 

115.2" 

500% 

72" 

14.4" 

86.4" 

90" 

19.2" 

115.2" 

1 

57.563 

Figure  5-30.-Comparison  of  the  various  copyboard  and  lensboard  distances  required  for 
lenses  having  12-inch  and  16*inch  focal  lengths. 
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You  can  loosen  tlie  knob  that  secures  the 
turret  and  swing  either  of  the  lenses  into 
operating  position  when  it  is  needed. 

If  you  are  required  to  secure  your  lens  when 
it  is  not  in  use,  you  can  loosen  the  knob  and 
remove  the  turret  completely,  being  careful  that 
the  spring  behind  it  does  not  slip  out  when  this 
is  done  You  can  lock  the  turret  in  the  compart- 
ment (N)  shown  in  figure  5-29.  When  you 
remove  the  lens  in  this  manner  always  cover  the 
hole  in  the  lensboard  with  tape  to  prevent  dust 
from  entering  the  camera. 

Each  of  the  lenses  in  the  turret  is  equipped 
with  a  slot  for  inserting  filters  or  Waterhouse 
stops  and  each  has  a  diaphragm  that  provides 
opening*"  ranging  from  f/ 1 1  to  f/90. 

The  shutter  on  this  camera  is  electrically 
operated  and  is  built  in  behind  the  lens.  If  you 
wish  to  operate  it  through  the  timing  device, 
you  simply  set  the  dial  on  the  timer  for  the 
desired  time.  Then  push  the  start  button.  At  the 
end  of  the  time  selected,  the  shutter  will  close 
automatically  and  the  lights  wUl  go  off. 

Of  course,  if  you  are  focusing  the  camera  on 
tlie  ground  glass,  you  will  not  want  to  use  the 
timing  device  in  connection  with  the  shutter.  In 
this  case  you  can  switch  the  lights  on  separately 
and  then  flip  a  switch  on  the  control  box  at  the 
back  of  the  camera  to  open  the  shutter.  The 
simtter  will  then  stay  open  and  the  lights  will 
stay  on  until  you  flip  the  switches  again. 

In  addition  to  the  control  box  in  the  dark- 
room, the  shutter  can  also  be  operated  with  the 
shutter  switch  (M)  shown  in  figure  5-29  on  the 
side  of  the  lensboard. 

You  can  move  the  lensboard  to  the  proper 
position  along  the  scale  on  the  camera  bed 
during  focusing  by  turning  a  handwheel  at  the 
back  of  the  camera.  The  handwheel  moves  a 
chain  or  gear  to  which  the  lensboard  is  attached. 
Once  the  image  is  focused,  you  should  lock  the 
lensboard  in  place  with  lever  (H)  shown  in  figure 
5-29,  so  that  no  moveir.ent  will  occur  during  the 
exposure. 

The  lensboard  is  similar  on  other  makes  of 
cameras.  However,  you  will  find  that  some 
cameras  are  not  equipped  with  a  lens  turret.  In 
this  case,  the  lens  is  simply  screwed  into  an 
opening  in  the  lensboard,  and  a  spare  lens  may 
be  kept  locked  in  a  compartment  at  the  base  of 
the  lensboard  or  elsewhere  in  the  shop. 


Some  cameras  are  also  equipped  with  controls 
at  tlie  back  which  enable  you  to  shift  the 
lensboard  horizontally  or  vertically  to  center  the 
image  on  the  ground  glass  during  focusing. 

Copyboard 

Like  lensboards,  copy  boards  vary  from  one 
type  of  camera  to  another.  In  some  cases,  the 
copyboard  consists  simply  of  a  bed  and  a 
hinged,  glass  cover.  You  should  tilt  it  to  a 
horizontal  position  and  open  the  cover  when 
you  arc  inserting  the  copy  to  be  photographed. 
(See  fig.  5-31.)  After  the  copy  has  been  posi- 
tioned on  the  bed,  you  should  close  the  cover 
and  swing  the  frame  back  to  its  vertical  position 
for  focusing.  When  the  cover  is  closed  the  bed 
squeezes  the  copy  against  the  glass  cover  (by 
means  of  spring  pressure)  to  flatten  it  and  hold 
it  in  place. 

Reference  lines  are  generally  marked  on  the 
felt  or  rubber  surface  of  the  copyboard  to  aid 
you  in  centering  and  aligning  the  copy.  If  the 
camera  does  not  have  these  lines,  you  may 
draw  your  own  reference  marks  on  linen  or 
paper  and  fasten  it  to  the  copyboard  bed. 

Some  types  of  process  cameras  have  a  vacutim 
pump  which  provides  suction  to  hold  the  copy 
flat  in  the  copyboard.  After  the  copy  is  placed 
in  the  copyboard  and  the  cover  is  closed,  the 
pump  is  turned  on  before  the  copyboard  is  tilted 
to  the  vertical  position.  After  the  exposure  has 
been  completed,  the  copyboard  is  returned  to 
the  horizontal  position  and  the  vacuum  pump  is 
turned  off  before  the  glass  cover  is  opened. 

Always  keep  the  glass  of  the  ^opyboard  clean. 
You  can  dust  it  with  a  soft  camePs  hair  brush 
and  clean  it  with  a  soft  cloth  and  ammonia 
water  or  a  dilute  solution  of  acetic  acid  and 
alcohol.  Never  use  dirty  rags  or  razor  blades  to 
clean  the  glass  as  they  might  scratch  its  surface. 
If  it  is  necessary  to  scrape  the  glass,  use  your 
fingernail  or  a  wooden  or  plastic  scraper. 

The  copyboard  can  be  moved  along  the 
scale  on  the  camera  bed  by  means  of  a  hand- 
wheel  at  the  back  of  the  camera.  Never  move  the 
copyboard  when  it  is  in  a  horizontal  position, 
however,  and  do  not  leave  it  standing  in  a 
horizontal  position.  Always  be  sure  that  the 
glass  cover  is  locked  before  you  attempt  to  move 
the  copyboard  back  to  its  vertical  position.  The 
glass  may  break  if  the  cover  swings  open. 
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57.73(57C)X 


Figure  5-31.-The  copyboard  in  the  loading  position. 


Bellows 

Just  behind  the  lensboard  is  an  accordian-like 
affair  which  fornis  a  light  tunnel  from  the  lens 
to  the  back  of  the  camera.  It  is  called  the 
bellows.  (See  fig.  5-32.)  The  bellows  consists  of 
specially  treated  black  cloth  or  leather  attached 
to  a  series  of  wooden  or  metal  frames.  It  is  light 
proof  and  flexible  enough  to  allow  for  the 
adjustment  of  the  lensboard  for  proper  focusing. 
As  you  have  already  seen,  the  distance  from  the 
Glm  to  the  lens  is  often  referred  to  as  tlie  camera 
or  bellows  extension. 


You  should  inspect  the  bellows  occasionally 
to  make  sure  that  it  is  completely  liglit  tiglit, 
since  liglit  leaks  may  spoil  your  negatives. 

Ground  Glass 

The  back  of  the  darkroom  camera  is  housed 
entirely  within  the  darkroom.  It  is  made  up  of 
several  parts,  including  the  ground  glass,  the 
negative  carrier,  and  tlie  camera  controls. 

The  ground  glass  is  usually  mounted  in  a 
hinged  metal  frame  with  its  frosted  surface  in 
tlie  same  optical  plane  as  the  film.  Sometimes 
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Figure  5-32.-The  darkroom  camera  ready  for  loading  of  the  film  on  the  vacuum  back.  The  ground 
glass  is  swung  back  to  permit  the  vacuum  back  to  close.  The  copyboard  Is  In  position  for  the  shot. 


the  manufacturer  leaves  clear  reference  lines  in 
the  frosted  surface  of  the  glass  to  aid  the 
cameraman  in  positioning  and  focusing  the 
image.  (See  fig.  5-32.)  In  critical  focusing,  the 
cameraman  measures  the  image  with  a  ruler  to 
see  that  it  is  of  the  proper  size,  and  he  examines 
it  with  a  magnifying  glass  (linen  tester)  to  see 
that  fine  lines  are  focused  sharply.  Once  the 
image  is  in  focus,  the  camen  *an  swings  the 
glass  out  of  the  way  for  removes  it  from  the 
camera)  and  positions  the  film  carrier  in  its 
place. 

Vacuum  Back 

The  vacuum  back  shown  in  figure  5-32  is  a 
hinged,  fiat  metal  door  with  a  series  of  rectan- 
gular channels  corresponding  to  standard  film 


sizes.  Each  channel  is  connected  to  a  suction 
line,  and  the  suction  is  controlled  by  a  valve. 
The  vacuum  should  be  applied  only  to  the 
channels  for  the  film  size  you  are  using.  Some 
types  of  vacuum  backs  have  a  knob  to  vary  the 
coverage  of  the  suction;  others  have  slide  levers 
on  the  reverse  side  which  are  positioned  for  the 
film  size. 

The  vacuum  back  in  figure  5-32  will  accept 
many  different  sizes  of  film.  If  you  are  using  an 
odd  hize  piece  of  film  that  doesn't  fit  the 
vacuum  back,  you  can  place  small  pieces  of  tape 
along  the  edges  of  the  film  to  hold  it  fiat.  Before 
closing  the  vacuum  back,  check  to  insure  that 
the  film  is  in  perfect  contact  with  the  vacuum 
back.  You  can  do  this  by  looking  at  the  film  at 
an  angle  to  catch  any  rcfiections  from  the 
darkroom  safeliglits.  If  there  are  refiections,  you 
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should  adjust  the  suction  or  use  tape  to  make 
good  contact. 

The  vacuum  pump  and  motor  require  little 
attention  other  than  proper  lubrication.  It  is 
best  to  have  the  pump  installed  outside  the 
darkroom  whenever  possible. 

Halftone  Saeen  Holders 

Most  process  cameras  are  also  equipped  with  a 
device  for  holding  a  glass  halftone  screen.  Glass 
halftone  screens  consists  of  two  sheets  of  glass, 
each  having  a  series  of  parallel  lines  running 
across  it  diagonally.  The  two  sheets  are 
cemented  together  so  that  the  Imes  cross  each 
other  at  right  angles  to  form  a  checkerboard 
pattern  or  screen. 

The  light  is  broken  up  as  it  passes  through  this 
screen  and  it  registers  on  the  film  as  a  series  of 
tiny  dots.  Since  these  dots  are  so  small,  they 
blend  together  to  create  the  illusion  of  con- 
tinuous tone. 

The  halftone  screen  is  not  used  for  all  types 
of  copy,  it  is  generally  used  when  the  camera- 
man is  copying  photographs  or  tone  drawings 
where  he  requires  a  negative  with  soft,  graduated 
tones  rather  than  plain  blacks  and  whites.  But  it 
is  not  used  when  he  is  photographing  line  copy, 
such  as  lettering  or  pen  and  ink  drawings, 
because  line  negatives  must  be  crisp  and  sharp. 

When  the  glass  halftone  screen  is  used,  it  is 
always  positioned  a  short  distance  in  front  of 
the  film  so  that  the  light  must  pass  through  it 
during  the  exposure.  When  the  screen  is  not 
required,  it  is  moved  out  of  the  way  so  that  it 
will  not  interfere  with  the  light. 

The  screen  is  held  in  place  at  the  back  of  the 
camera  by  two  adjustable  bars.  These  bars  may 
be  set  to  accommodate  any  size  of  screen.  On 
smaller  cameras,  the  screen  may  be  removed 
from  the  camera  when  it  is  not  needed.  On  the 
larger  cameras,  the  two  bars  are  often  attached 
to  a  track  that  make  it  possible  for  the  operator 
to  move  it  to  the  side  ^  raise  it  out  of  the  way 
when  it  is  not  in  use. 

There  are  two  types  of  glass  halftone  screens: 
rectangular  and  circular.  The  rectangular  screens 
are  the  most  common.  They  are  used  primarily 
for  black-and-white  work.  The  circular  screens 
are  used  primarily  for  color-separations, 
although  they  may  also  be  used  for  black-and- 
white  work. 


Tliere  is  also  another  type  of  halftone  screen 
which  has  a  base  of  acetate  instead  of  glass.  It  is 
called  a  contact  screen,  because  unlike  the  glass 
screen  which  is  placed  a  short  distance  in  front 
of  the  film,  this  screen  is  placed  over  the  film 
and  is  held  in  direct  contact  with  it  by  the 
vacuum  back. 

You  will  learn  more  about  halftone  screens 
and  how  they  arc  used  in  chapter  8. 

Focusing  Controls 

The  copyboard  and  lensboard  are  moved  into 
position  (focus)  from  the  rear  of  the  camera.  To 
find  the  focusing  points,  the  cameraman  uses  a 
scaling  wheel  to  determine  the  enlargement  or 
reduction  percentages  of  the  copy  he  is  photo- 
graphing. Figure  5-33  illustrates  a  typical  scaling 
wheel.  When  the  percentage  has  been  detei^ 
mined  the  copyboard  and  lensboard  are  posi- 
tioned with  the  handwheels  shown  in  figure 
5-34. 

Metal  tapes  extend  from  the  copyboard  and 
lensboard  through  an  indicator  window.  The 
tapes  are  inscribed  with  percentage  markings  to 
indicate  when  the  copyboard  and  lensboard  are 
in  focus  for  the  size  desired.  The  tapes  are  read 
through  the  viewing  window.  (See  figure  5-34.) 

To  focus  the  camera  for  a  same-size  shot,  each 
tape  is  placed  at  the  100%  marking.  For  an 
enlargement  of  25%,  the  tapes  are  set  at  125% 
and  so  on. 

Many  larger  process  cameras  are  equipped 
with  a  vernier  dial  and  counter,  which  is 
electrically  driven.  To  focus  with  this  system, 
the  cameraman  converts  the  percentages  to  a 
series  of  numerals  with  a  camera  calibration 
chart  like  the  one  in  figure  5-35.  If  you  study 
the  illustration,  you  will  see  that  opposite  the 
25%  in  the  percentage  column,  the  setting  for 
the  lensboard  is  641.18  and  the  setting  for  the 
copyboard  is  5423.55.  To  position  the  lens- 
board, press  the  switch  that  drives  the  board 
until  641  appears  on  the  revolution  counter. 
Then  turn  the  small  wheel  with  your  fingers  to 
bring  the  proper  "hundreds"  reading  into  the 
window.  The  same  procedure  is  followed  for  the 
jopyboard  setting.  Vernier  dials  and  revolution 
counters  are  illustrated  on  figure  5-36. 

The  table  shown  in  figure  5-35  is  calibrated 
for  one  specific  lens.  If  you  switch  to  a  lens  with 
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Figure  5-33.-Scaling  wheel. 

Ground  glass  to  lens  =  focal  length  X  (1  + 
magnification) 

For  example,  if  you  are  using  a  16-inch  lens 
and  have  the  camera  set  for  a  same-size  shot,  the 
focusing  distances  would  be  calculated  as  fol- 
lows: 

Copy  to  lens  =  16  XU  +  -|j=  16  X  2  =  32 
inches 

Lens  to  film  =  16  X  ( 1  +  1)  =  16  X  2  =  32 
inches 


a  different  focal  length,  you  must  use  a  different 
table  in  determining  your  lensboard  and  copy- 
board  positions  or  you  must  focus  on  the 
ground  glass  by  sight. 

An  understanding  of  a  simple  focusing 
formula  will  help  you  to  find  the  positions  for 
your  lensboard  quickly  when  you  are  focusing 
by  sight.  This  formula  is  the  same  as  that  used  in 
marking  the  focusing  controls  for  the  camera. 

Copy  to  lens  =  focal  length  X  ( 1  +  !  

V  magnification. 
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Figure  5-34.— Focus  ipg  controls.  The  lensboard  is  positioned  by  the  left  handwheel;  the  copy  board  by  the  right 
handwheel.  Metal  tapes  extend  from  the  ccpyboard  and  lensboard  through  the  viewing  window,  which  enables  the 
cameraman  to  accurately  position  them. 
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Figure  &35.-Lens  calibration  chart 


Copy  to  film  =  32  +  32  =  64  inches. 

Fociisinj;  distances  lor  copy  to  be  reduced 
one-liiilf  would  be: 

Copy  to  lens  =  16  xjl  +  j\=  k,  X  3  =  48 
inches  \  -zrl 


Lens  to  film  =  16  x(l  +4]=  16  X  l4-=  24 
inches  \  7 


Copy  to  film  =  48  +  24  =  72. 
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LENS 


6  k  1 


COPY 


5   ii   2  3 
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Figure  5-36. -Vernier  dials  and  counters. 


Distances  for  copy  enlarged  200  percent 
(twice  size): 


Copy  to  lens=  16  X 
inches 


16  X  1^=24 


Lens  to  film  =  16  X  (1  +  2)  =  16  X  3  =  48 
inches 

Copy  to  film  =  48  +  24  =  72  inches. 

You  can  use  the  rated  focal  length  of  your 
lens  for  calculating  purposes.  For  approximate 
distances  the  center  of  the  lens  can  be  taken  as  a 
point  for  all  measurements,  although  in  exact 
calibrations  two  theoretical  points  within  the 
lens  known  as  nodal  points,  must  be  used.  While 
these  formulas  will  help  you  to  find  the  approxi- 
mate positions  for  your  copyboard  and  lens- 
board,  further  focusing  on  the  ground  glass  may 
be  necessary.  Critical  or  precision  focusing 
should  always  be  done  with  the  lens  opening 
stopped  down,  and  the  image  on  the  ground 
glass  should  be  examined  with  a  magnifier. 


Camera  Lamps 

The  sources  of  illumination  of  the  copyboard 
on  a  process  camera  are  termed  camera  lamps. 
The  lamps  may  be  attached  to  the  copyboard 
and  travel  with  it,  as  shown  in  figure  -5-31,  or 
they  may  be  free  standing  units.  The  free 
standing  type  are  positioned  according  to  the 
position  of  the  copyboard.  You  will  see  this 
type  of  lamp  in  use  at  shore  activities  and  large 
commercial  shops. 

The  principal  requirement  of  the  light  source 
is  that  it  must  produce  an  extremely  bright 
white  light  which  is  suitable  for  both  color  and 
black-and-white  reproduction.  This  type  of  light 
is  said  to  have  a  high  actinic  value,  that  is,  it 
readily  affects  the  silver  salts  in  the  film  emul- 
sion. 

The  most  useful  light  sources  for  graphics  art 
reproduction  are  the  carbon  arc,  the  quartz 
iodine  lamp,  the  pulsed  xenon  lamp,  and  the 
mercury  vapor  lamp.  (See  figure  5-37.) 

The  use  of  carbon  arc  lamps  is  gradually  being 
phased  out  in  the  trade.  The  other  types  of 
illumination  eliminate  many  of  the  shortcomings 
of  the  carbon  arcs.  The  arcs  require  a  buming-in, 
have  minor  fluctuations  of  light,  and  produce 
gas  fumes  and  an  ash  residue. 

Camera  lamps  are  placed  into  one  of  two 
categories:  the  incandescent  type  or  the  electric 
discharge  (arc)  type. 

The  pulsed  xenon  lamp,  for  example,  is  of  the 
arc  variety.  It  consists  of  a  tube  of  quartz  glass 
which  is  filled  with  xenon  gas  and  has  an 
electrode  at  each  end.  The  lamp  is  said  to  be 
"pulsed"  because  it  flashes  120  times  a  second, 
although  the  light  output  seems  constant  to  the 
eye.  The  tubes  may  be  fashioned  as  coils, 
semicircles,  or  angles  to  fit  particular  require- 
ments. For  example,  many  of  the  new  lamp 
holders  designed  for  exposing  photo-offset 
plates  areiltted  with  coiled  pulsed  xenon  tubes. 

The  iodine  quartz  lamp  is  of  the  incandescent 
variety,  but  it  bears  little  resemblance  to  the 
conventional  light  bulb.  It  consists  of  a  short 
tube  of  quartz  glass  housing  a  coiled  filament 
which  runs  the  length  of  the  tube.  In  ordinary 
incandescmt  lamps,  tungsten  evaporates  from 
the  filament  and  settles  on  the  glass  to  gradually 
darken  the  bulb.  In  the  case  of  the  iodine  quartz 
lamp,  however,  iodine  vapor  combines  chemical- 
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ly  with  the  tungsten  and  causes  it  to  redeposit 
on  the  filament  This  prevents  the  tube  from 
becoming  tarnished  with  age.  Although  the 
iodine  quartz  tube  is  very  small  (about  the  size 
of  a  fountain  pen)  it  puts  out  such  an  intense 
light  that  it  is  particularly  suited  for  use  with 
photolithographic  equipment  designed  to 
conserve  space,  such  as  vertical  cameras. 

You  may  also  run  across  the  short-arc  lamp, 
which  differs  from  the  pulsed  xenon  lamp  in 
that  there  is  a  shorter  gap  between  the  elec- 
trodes in  the  tube  and  the  tube  has  a  bulge  in 
the  center  which  corresponds  to  the  location  of 
this  cap.  Short-arc  mercury  and  mercury  xenon 
lamps  are  already  on  the  market  and  short-arc 
xenon  lamps  are  in  the  experimental  stage. 
Although  mercury  lamps  produce  a  very  intense 
light  and  are  often  used  for  black-and-white 
work,  they  cannot  be  used  for  color  work 
because  they  do  not  contain  all  the  colors  of  the 
spectrum.  They  have  no  red  radiation,  for 
example,  and  this  causes  all  reds  in  the  copy  to 
photograph  as  black.  Xenon  lamps  produce  a 
light  which  more  closely  resembles  that  of 
natural  daylight. 

Positioning  the  Camera  Lamps 

As  a  rule,  the  lamps  are  attached  to  the 
copyboard  and  travel  along  with  it.  However, 
they  may  be  adjusted  within  certain  limitations 
to  provide  for  even  illumination.  Figure  5-38 
shows  how  the  lamps  may  be  positioned  in 
relation  to  the  copyboard  to  prevent  glare.  To 
check  for  even  illumination,  turn  on  the  lamps 
and  hold  an  object  centrally  in  front  of  the 
copyboard.  The  light  is  balanced  when  the 
shadows  on  both  sides  of  the  object  have  the 
same  tone.  It  may  be  necessary  for  you  to  adjust 
one  of  the  lamps  in  order  to  achieve  this 
balance. 

You  must  remember,  of  course,  that  a  change 
in  the  lighting  arrangement  may  affect  the 
amount  of  light  being  reflected  from  the  copy 
into  the  camera.  If  you  shift  the  lamps,  it  may 
be  necessary  for  you  to  change  your  exposure 
time.  Exposure  time  should  be  calculated  ac- 
cording to  the  law  of  inverse  squares.  (See  fig. 
5-19.) 

Some  operators  use  exposure  meters  for 
finding  the  light  intensity  on  the  copy  to  aid 
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Figure  &3a-Po9itioning  camera  lampt.  Remember  that 
each  change  in  the  distance  or  angle  of  the  lamps 
affects  the  amount  of  light  reflected  from  the 
copyboard  into  the  canoera  Exposures  vary  directly 
as  the  square  of  the  distance  from  the  copy  to  the 
lamp. 


them  in  determining  the  proper  exposure  time. 
You  have  also  seen  how  light-integrating  devices 
attached  to  the  copyboard  determine  the 
amount  of  light  reaching  the  copy  and  auto- 
matically control  the  length  of  the  exposure  on 
some  cameras. 


CAUTION 

The  light  produced  by  the  various  types  of 
camera  lamps  can  cause  damage  to  the 
human  eye.  Never  look  directly  into  the 
lamp.  When  it  is  necessary  to  replace  or 
adjust  the  light  source,  ensure  that  the 
power  is  off. 


Illumination  for  Large  Copy 

You  will  notice  in  figure  5-38  that  the  camera 
lamps  are  positioned  at  a  45  degree  angle  to  the 
copyboard.  This  is  the  generally  accepted 
"normal"  positioning  of  the  lamps.  Another 
generally  accepted  "nomi"  is  a  distance  of  3  feet 
from  the  lamp  center  (point  of  arc,  midpoint  of 
xenon  tube,  and  so  on).  Basic  exposures  are 
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commonly  calculated  on  this  basis  of  illumina- 
tion at  1:1  focus  at  ah  aperture  of  f/22.  For 
most  work  you  will  encounter,  this  positioning 
of  the  lamps  wUl  prove  satisfactory.  However, 
there  may  be  occasions  when  you  will  be 
required  to  photograph  a  large  chart  or  other 
piece  of  copy  and  the  usual  exposure  will  prove 
unsuitable.  This  is  commonly  caused  by  uneven 
lighting.  As  you  can  see  in  figure  5-39,  light 
from  the  outer  edges  of  the  copy  board  must 
travel  farther  to  reach  the  film  than  light 
traveling  from  the  center  This  causes  the  light 
to  be  weaker  along  the  edges  and  may  result  in 
underexposure  of  these  areas.  You  can  correct 
diis  condition  by  adjusting  the  camera  to  the 
correct  focus,  using  the  normal  f/22  aperture. 
Then  replace  the  copy  with  a  sheet  of  white 
paper.  Keep  the  lamps  at  a  45  degree  angle,  but 
move  them  towards  the  center  until  the  light 
beams  from  the  lamps  intersect  in  front  of  the 
copyboard.  Balance  will  generally  be  achieved 
when  the  beams  cross  each  other  at  a  point 
approximately  one-third  of  the  distance  from 
the  copyboaitl  to  the  lensboard.  (See  fig.  5-39.) 
Inspect  the  lighting  on  the  ground  glass  to  see  if 
it  is  even  from  the  center  to  the  outer  edges. 

It  is  wise  to  record  this  data  for  future 
reference.  Do  not  forget  that  the  exposure  time 
will  have  to  be  adjusted  to  compensate  for  the 
change  in  illumination. 


VERTICAL  PROCESS  CAMERAS 

Up  to  this  point,  the  discussion  in  this  chapter 
has  centered  on  the  horizontal  process  camera. 
Now  let's  take  a  look  at  the  vertical  process 
camera  and  see  how  it  compares  with  the 
horizontal  camera  in  principle  and  operation. 

The  Kenro  camera,  shown  in  figure  5-40,  is  a 
typical  vertical  process  camera.  It  is  similar  to 
the  horizontal  camera  in  many  respects.  The 
position  for  the  camera  back  is  fixed,  but  you 
can  move  the  lensboard  and  copyboard  during 
focusing  operations.  Some  models  of  this  camera 
will  enlarge  200  percent  and  reduce  50  percent; 
others  enlarge  300  percent  and  reduce  66 
percent.  Of  course,  you  can  extend  the  range  of 
enlaigement  or  reduction  by  using  auxiliary 
lenses,  if  necessary. 


  Path  OF  liCht 

ORI&KAL  ILLUMINATION 

 ADJUSTED  ILLUMNATION 

TRACK  OF  LAMPS 
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Figure  5-39.-When  photographing  large  copy,  you  may 
get  better  results  if  you  move  the  lights  until  their 
beams  Intersect  at  a  point  equal  to  one  third  of  the 
distance  from  the  copyboard  to  the  lensboard. 


The  copyboard  wUI  take  copy  up  to  18"  X 
24"  in  size.  The  glass  frame  is  hinged  at  the  back 
and  can  be  opened  for  insertion  of  the  copy. 
You  should  position  the  copy  according  to  the 
reference  lines  on  the  bed  of  the  copyboard.  A 
pressure  back  holds  the  copy  tight  against  the 
glass  when  the  frame  is  closed. 

Although  the  back  of  the  camera  is  usually 
equipped  with  a  ground  glass,  which  is  removed 
from  the  camera  when  it  is  not  in  use,  focusing 
is  generally  done  mechanically  rather  than 
visually.  When  focusing,  you  should  use  the 
circular  slide  rule  that  comes  with  the  camera  to 
find  the  percentage  of  reduction  or  enlai^gement 
required.  Once  you  have  found  the  percentage, 
you  can  consult  a  table  to  find  the  setting  for 
your  copyboard  and  lensboard.  Then  turn  tlie 
handwheels  on  the  focusing  control  panel  (D), 
shown  in  figure  5-40,  until  you  reach  the  proper 
numbers  on  the  revolution  counters. 

This  camera  may  be  equipped  with  a  vacuum 
back  or  a  stayflat  back,  if  the  vacuum  back  is 
used,  it  cannot  be  removed  from  the  camera  for 
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A.  Copyboard 

B.  Lens 

C.  Light  housing 

D.  Focusing  control  panel 


E.  Camera  back 

F.  Exposure  control  panel 

G.  Handle  for  adjusting  angle  of  lighting 
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Figure  5*40. -Vertical  process  camera. 


loading,  so  the  camera  must  be  housed  in  the 
darkroom.  If  the  stayflat  back  is  used,  the 
camera  can  be  housed  in  a  separate  room, 
because  the  stayflat  back  is  detachable  and  may 
be  taken  to  the  darkroom  for  loadin^i. 

Some  models  of  this  camera  will  take  film  as 
large  as  18"  X  24",  and  others  take  film  sizes  up 
to  14"  X  18". 

This  camera  is  not  equipped  witli  a  glass 
halftone  screen,  but  you  can  use  a  contact 
screen  at  the  back  of  tlie  camera  in  direct 
contact  with  the  film  when  you  are  shooting 
tone  copy. 


The  camera  Iiglits  are  contained  in  the 
housings  (C),  shown  in  figure  5-40.  On  some 
cameras,  each  housing  has  three  sockets.  Three- 
hundred  watt  flood  lamps  are  used  in  the  end 
s  ockets  and  a  ruby  (or  blue)  safelight  is  used  in 
tlie  two  center  sockets.  A  switch  on  the  control 
panel  (F)  enables  you  to  operate  the  center 
lights  independently  from  the  others  when  you 
are  setting  up  tlie  camera  in  the  darkroom 
before  the  exposure. 

Some  cameras  use  a  different  lighting  system. 
On  these  cameras,  lighting  is  provided  by  four 
SOOwatt  iodine  quartz  lamps  and  an  intensity 
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booster.  You  can  set  the  lights  for  normal  or 
intense  lighting  with  a  switch  on  the  control 
panel.  You  should  use  normal  brightness  during 
focusing;  then  turn  the  lights  to  high  during  the 
exposure. 

Handles  on  the  housings  enable  you  to  change 
the  angle  of  the  lights,  if  necessary,  to  provide 
for  more  even  illumination. 

A  device  known  as  the  Density  Modulator  is 
available  for  Kenro  cameras.  It  consists  of  a 
lighting  system  located  inside  the  copy  board  so 
that  light  passes  through  the  copy  as  the  job  is 
being  photographed.  This  is  designed  to 
eliminate  shadows  from  creases,  paste-ups  and 
overlays,  making  it  unnecessary  to  touch  out 
shadow  lines  on  negatives.  It  also  provides  back 
lighting  for  copying  film  positives  and  color 
transparencies. 

The  Density  Modulator  has  its  own  reset 
timer  control  and  relay  circuits.  It  can  be 
operated  independently  or  synchronized  with 
the  standard  lighting  system  of  the  camera. 


AUTOMATED  CAMERAS 

Automatic  cameras  are  now  on  the  market 
which  enable  the  cameraman  to  load  the  film, 
make  the  exposure,  and  develop  the  film  in  one 
continuous  operation. 

Some  of  these  cameras  are  fed  from  a  roll  of 
film,  the  film  being  automatically  cut  to  the 
proper  length  before  each  exposure;  others  use 
regular  sheet  film.  The  operator  selects  the  size 
of  film,  which  is  automatically  brought  into 
contact  with  the  vacuum  back.  If  tone  copy  is 
involved,  he  moves  a  glass  or  contact  halftone 
screen  into  place.  He  then  sets  the  lens  aperture 
and  makes  the  exposure.  After  the  exposure,  he 
flips  a  switch  to  set  the  camera  on  automatic 
feed. 

A  film  transporting  device  picks  up  the 
exposed  film  from  the  vacuum  back  and  carries 
it  to  an  automatic  film  processor  located  in  the 
darkroom.  The  processor  automatically  de- 
velops, fixes,  washes,  and  dries  the  film  in  a 
cycle  of  about  10  minutes.  Film  can  be  fed  into 
the  processor  as  fast  as  exposures  can  be  made. 
The  camera  controls  are  located  outside  the 
darkroom  and  the  processor  can  be  positioned 
to  deliver  the  dried  negative  either  inside  or 
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outside  the  darkroom.  An  automated  camera  is 
shown  in  figure  5-41. 

There  is  another  type  of  camera  which 
produces  a  plate  directly  on  a  specially  coated 
plate  material  and  does  not  require  a  negative.  It 
will  be  discussed  in  tlie  chapter  on  platemaking. 


Darkroom  Equipment 

With  few  exceptions,  all  photographic 
processing  is  done  in  a  light-tight  room  common- 
ly called  a  darkroom.  There  are  usually  two 
lighting  systems  in  a  darkroom:  a  normal  circuit 
which  is  used  when  film  is  not  being  processed, 
and  another  circuit  which  has  special  lights  that 
must  be  used  when  film  is  being  processed.  The 
term  safelights  is  used  to  describe  these  lights. 
They  will  be  discussed  in  greater  detail  later  in 
this  chapter.  Figure  5-42  shows  a  floor  plan  of  a 
typical  darkroom. 

Since  photographic  materials  and  processing 
are  readily  affected  by  changes  in  temperature, 
an  airconditioned  darkroom  is  desirable.  If 
air-conditioning  is  not  available,  the  darkroom 
should  be  serviced  by  a  filtered  blower  and  a 
fresh  air  vent.  Another  requirement  for  a  prope^ 
ly  equipped  darkroom  is  fresh  running  water. 

Tlie  darkroom  also  serves  as  a  storeroom  for 
photographic  materials.  Since  film  must  be  kept 
cool,  many  darkrooms  are  equipped  with  a 
refrigerated  storage  system. 
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Figure  5-41.— Automated  camera 
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T!ie  following  pages  discuss  the  various  types 
of  equipment  found  in  darkrooms  used  for 
process  photography. 

Darkroom  Sinks 

The  sink  shown  in  figure  5-43,  is  where  the 
film  is  processed.  As  you  can  see,  there  is  room 
for  three  trays  of  processing  solutions  and  to  the 
right  side  there  is  a  viewing  glass  where  the 
negatives  may  be  examined.  The  area  at  the 
bottom  can  be  used  as  a  storage  area. 

Another  type  of  darkroom  sink  is  the 
temperature  controlled  model.  This  type  is 
preferable,  because  it  ensures  that  a  constant 
temperature  of  the  processing  solutions  is  main- 
tained. In  addition,  the  temperature  controlled 
sinks  have  a  refrigerated  compartment  below 
where  film  can  be  kept. 

All  darkroom  sinks  sliould  be  thoroughly 
cleaned  at  the  end  of  each  day.  Many  expensive 
sinks  have  been  ruined  because  tliey  have  been 
neglected.  The  water  bath  in  the  sink  collects 
chemicals  which  will  corrode  if  it  is  aDowad  to 
stand.  Never  attempt  to  adjust  the  refrigerating 
system  of  temperature  controlled  sinks.  That  is  a 
job  for  the  engineering  or  repair  department 
-personnel. 

Always  make  sure  the  power  is  secured  when 
the  sinks  are  empty.  Viewing  attachments  must 
be  inspected  often  for  leaks  that  would  allow 
water  to  reach  tlie  wiring  and  cause  an  electrical 
hazard. 


Film  Processors 

Many  large  shops  use  film  processing 
machines  similar  to  the  one  shown  in  figure 
5-44,  to  process  tlie  film  automatically.  These 
machines  were  mentioned  eariier  in  connection 
with  the  automated  camera.  However,  they  are 
not  a  part  of  the  camera.  They  are  a  separate 
unit  and  may  be  used  in  any  darkroom. 

Aftc'  the  film  is  exposed,  the  operator  re- 
moves it  from  the  camera  and  inserts  it  into  a 
slot  in  the  processing  machine.  Rollers  or  belts 
then  catch  the  film  and  draw  it  first  through  a 
tank  containing  developer,  then  through  a  fixing 
bath,  and  finally  through  a  rinse  tank  of  plain 
water.  The  film  tlien  enters  a  drying  section 
where  it  is  dried  with  warm  air  before  it  is 
ejected  through  a  slot  on  the  other  side  of  the 
machine.  The  entire  process  takes  from  2  3/4  to 
32  minutes  depending  on  the  type  of  processor 
and  kind  of  film  being  processed.  The  average 
time  for  litho  film  is  about  6  minutes. 


Densitometers 

Many  darkrooms,  particularly  tliose  which 
produce  a  large  volume  of  halftone  negatives  or 
color  separation  work,  are  equipped  with  an 
instrument  called  a  densitometer  (See  fig.  5-45.) 
A  densitometer  is  used  to  measure  accurately 
the  density  (darkness)  of  negatives  or  opaque 
copy,  such  as  photographs. 
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Figure  5-43.-One  type  of  darkroom  sink  where  film  is  processed. 
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Areas  of  the  negative  or  photograph  are  lijdit 
or  dark  according  to  tht  density  or  conLcntra- 
tion  of  the  small,  black,  mciai'ic  silver  particles 
deposited  on  an  acetate  or  paper  base.  If  the> 
are  extremely  concentrated,  thc>  will  create  a 
dark  tone  with  higli  density,  and  if  the>  are 
sparse,  they  will  create  a  ligl)t  tone  with  low 
density.  When  you  are  working  with  opaque 
copy,  such  as  a  photograph,  the  density  is  tailed 
"reflection  density"  because  you  arc  dealing 
with  the  amount  of  liglit  rellected  from  Mic 
image  areas  of  tlie  print.  In  the  case  of  film,  the 
density  is  called  **transmission  density"  hcLuUsc 
you  are  dealing  with  the  amount  of  liglit  passed 
Or  transmitted  tlirougli  the  silver  deposit  on  the 
film.  (When  working  with  halftones,  the  dcnsjt\ 
is  sometimes  called  the  "integrated  tuiiL  den- 
sity", because  it  depends  not  onl\  on  the  m/c 
and  opacity  of  the  dots,  but  aKo  on  the  ^lear 
space  around  them.  The  density  ol  the  inJiMil- 
ual  dots  on  tlie  negative  might  read  as  liigli  as 


3.0  on  a  densitometer,  but  the  transparent,  open 
spaecs  aiound  tlie  dots  subdues  tlieir  tone  so 
that  the  integrated  tone  density  will  be  con- 
siderably less.  A  90  peicent  hi^light  dot,  for 
example,  may  have  an  integrated  tone  density 
reading  of  1.0  and  the  reading  for  a  10  percent 
shadow  dot  may  be  0.05.) 

The  densitometer  is  an  instrument  designed  to 
measure  these  different  tone  areas  and  express 
Uie  mcitsurements  in  numbers  wliich  can  be 
duplieated,  if  necessary.  You  can  determine  the 
density  range  of  a  negative,  for  example,  by 
taking  a  reading  in  the  extreme  highliglits  and 
extreme  shadows  and  then  subtracting  the 
shadow  reading  from  that  of  the  highlights. 

Some  densitorneters  are  designed  to  measure 
the  tninsmission  densities  of  negatives,  some  are 
designed  tc  measure  the  reflection  densities  of 
opaque  c  opy ,  such  as  photographs,  and  some  are 
designed  to  measure  both.  These  ^'combination 
densitometers",  as  they  are  called,  are  generally 
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used  in  the  camera  department,  since  the 
cameraman  deals  with  both  negatives  and 
opaque  copy.  Densitometers  can  be  divided  into 
two  general  categories:  visual  (or  optical)  and 
photoelectric. 

Visual  Densitometers 

The  visual  densitometer  is  simple  in  design 
and  of  relatively  low  cost.  It  consists  of  a  system 
of  lenses  and  mirrors  which  bring  together  the 
tone  to  be  measured  and  a  control  tone,  which  is 
used  for  comparison  purposes.  The  operator 
adjusts  the  control  tone  until  the  two  tones 
match  and  then  reads  the  density  from  a  scale. 
Although  it  is  simple  to  operate,  it  is  not 
considered  as  accurate  as  the  electronic  densi- 


tometer, because  it  depends  largely  on  visual 
judgment. 

niotoelectric  Densitometers 

Photoelectric  densitometers  are  so-called  be- 
cause they  depend  on  a  photoelectric  cell  or 
similar  detector  to  determine  the  intensity  of 
the  light.  For  transmission  density  measure- 
ments, the  negative  is  placed  between  a  beam  of 
light  and  the  detector  and  the  reading  is  taken 
from  a  meter  calibrated  in  density  values.  To 
measure  reflection  density,  the  copy  is  il- 
luminated, then  the  detector  hcid  is  passed  over 
the  areas  to  be  measured,  and  a  Jirect  reading  is 
taken  from  the  meter  Most  photoelectric  densi- 
tometers, are  of  the  combination  type. 
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Figure  5*45. -Densitometer. 

Practical  Application 

The  densitometer  is  used  extensively  in  half- 
tone color  separation  work.  You  have  already 
&?en  how  to  find  the  density  range  of  negatives 
by  taking  readings  from  highlight  and  shadow 
areas  and  subtracting  one  from  the  other.  The 
density  range  should  not  vary  beyond  certain 
limits  from  one  negative  to  another  in  a  set  of 
balanced  color-separation  negatives. 

In  black-and-white  work,  the  cameraman  can 
use  a  reflection  densitometer  to  find  the  density 
range  of  the  copy  and  use  this  as  a  basis  for 
determining  his  exposures.  In  map  and  chart 
work,  the  densitometer  is  used  to  measure  the 
various  tints  which  are  used  to  designate  depth 
or  elevation.  It  is  relatively  easy  to  identify  a  50 
percent  tint  (when  you  are  using  a  conventional 
screen),  because  the  dots  are  square,  but  if  the 
cameraman  attempts  to  judge  other  tints  by  eye, 
he  may  find  that  he  is  off  by  as  much  as  10 
percent.  For  this  rerson,  the  densitometer  is 
required  to  ensure  uniformity  and  accuracy. 

The  densitometer  shown  in  figure  5-45  is  a 
photoelectric  model,  similar  to  the  type  a 
cameraman  uses  to  determine  the  density  of  a 
negative.  Before  taking  his  reading,  he  calibrates 


the  densitometer  with  a  test  strip  of  known 
density  values.  The  negative  to  be  read  is  placed 
between  the  light  and  the  detector.  The  result- 
ant reading  is  obtained  from  the  meter  scale, 
which  is  calibrated  in  density  values.  Some 
models  eliminate  the  meter  scale  by  giving  the 
density  value  in  digital  form.  The  resultant 
density  value  is  flashed  upon  a  small  screen  with 
this  type  of  densitometer 

It  is  possible  to  remove  the  head  containing 
the  photoelectric  cell  from  some  densitometers 
and  move  it  to  various  positions  on  the  copy- 
board  or  ground  glass  of  the  camera  to  check  for 
even  Ulumination.  It  can  also  be  used  as  an 
illumination  meter  in  calculating  filter  factors 
and  exposures. 

Besides  its  use  in  the  camera  department,  the 
densitometer  may  also  used  in  the  pressroom 
and  plate-making  roc  and  for  evaluating 
colored  inks  and  papers. 

Satelights 

Film  is  sensitive  to  almost  every  kind  of  light 
if  exposed  to  it  long  enough.  For  practical 
purposes,  however,  you  can  use  certain  colored 
lights  in  the  darkroom.  These  lights  are  called 
safelights.  The  type  of  safelight  required 
depends  on  the  kind  of  sensitized  /naterial  you 
are  handling.  (See  figure  5-46.) 

Since  photographic  materials  cover  a  wide 
range  of  sensitivity  to  light  and  color,  a  cor- 
responding series  of  safelights  is  needed.  The  red 
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Figure  5-46. -Safelights. 
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(series  1)  filter  can  be  used  with  certain  films 
that  are  sensitive  only  to  violet  and  blue  colors. 
<These  films  are  known  as  monochromatic  or 
color-blind  films.)  Other  films  coated  with 
orthochromatic  emulsions  are  sensitive  to  all 
colors  except  red  and  can  be  handled  safely 
under  a  red  (series  2)  or  a  light  red  (series  1  A) 
safelight.  Panchromatic  film  emulsions  are  sensi- 
tive to  all  colors  and  should  be  processed  in  total 
darkness.  (Panchromatic  film  may  be  inspected 
under  a  green  light  (series  3)  after  the  first  few 
minutes  of  processing.)  Orange  and  yellow-green 
lights  are  usually  safe  for  photographic  paper. 

If  you  are  in  doubt  as  to  whether  the  safelight 
that  you  are  using  is  safe  for  a  given  type  of 
film,  check  the  specifications  printed  on  the  fihn 
box.  Always  keep  your  woric  at  least  3  feet  away 
from  the  safelight.  Light  leaks,  high-wattage 
bulbs,  and  bleached  lamp  filters  may  fog  the 
film. 

Ruby  or  amber  light  bulbs  are  sometimes  used 
for  general  lighting  (depending  on  the  purpose 
of  the  darkroom).  They  should  be  placed  high 
on  the  bulkhead  or  overhead.  They  are  not  safe 
as  safelights,  but  will  not  cause  appreciable 
damage  if  you  keep  the  work  at  a  satisfactory 
distance  from  them. 

Film  CaUnet 

The  film  cabinet,  shown  in  figure  5-47,  is 
typical  of  those  used  in  shipboard  darkrooms.  It 
has  four  light-tight  drawers  for  storing  open  film 
and  a  cabinet  beneath  for  packaged  film  storage. 
The  top  is  often  fitted  with  a  paper  cutter. 


Film  Dryers 

After  developing  and  fixing  the  negatives  are 
washed  in  plain  water.  When  the  washing  is 
completed,  the  film  must  be  dried.  In  small 
shops,  film  is  dried  by  hanging  it  with  dips  or 
pins  to  a  line  much  the  same  as  you  would  hang 
clothes  from  a  clothesline. 

Many  Navy  shops  are  now  installing  film 
dryers.  The  Dryedge  film  dryer  shown  in  figure 
5-48  will  take  film  as  small  as  4"  X  5"  and  as 
large  as  20"  wide  by  any  length.  It  is  capable  of 
drying  a  sheet  of  20"  X  24"  film  in  24  seconds.  » 
!t  does  not  have  a  regular  heating  unit;  however. 
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Figure  5-47.— Film  storage  cabinet 

the  pump  motors  generate  a  small  amouftt  of 
heat  which  is  utilized  in  drying  the  film.  The 
temperature  of  thedryer  seldom  exceeds  119^  F 
and  this  relatively  low  temperature  helps  to 
preserve  the  dimensional  stability  of  the  film. 
You  should  allow  about  three  minutes  for  the 
machine  to  warm  up  at  the  beginning  of  the  day 
or  after  a  long  shut-down  period.  When  you  are 
using  a  dryer,  you  should  make  sure  that  your 
fixing  solution  contains  hardener,  that  the  solu- 
tion is  not  too  old,  and  that  the  wash  water  is 
fresh,  cool,  and  clean. 

Feed  the  film  into  the  machine  dripping  wet. 
It  is  not  necessary  to  squeegee  it  because  the 
excess  water  is  squeegeed  off  by  the  mbber 
rollers  as  it  enters  the  machine.  This  water  does 
not  go  inside  the  inachine,  but  drips  down  the 
mbber  feed  guide  on  the  front.  It  is  therefore 
desirable  to  place  the  dryer  so  that  the  feed 
guide  is  over  a  sink  or  a  tray  into  which  it  can 
drip.  Do  not  let  water  accumulate  under  the 
machine,  because  the  water  may  be  drawn  into 
the  manifold  when  the  machine  is  running. 
Stainless  steel  and  anodized  aluminum  are  used 
in  the  constmction  of  the  machine  to  prevent 
corrosion. 

This  dryer  is  designed  primarily  for  litho- 
graphic film  0.004"  thick  or  heavier.  Film 
0.003"  thick  can  be  fed  with  some  degree  of 
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success,  but  thinner  films  do  not  feed  consist- 
ently well. 

To  feed  film  into  the  dryer  correctly,  you 
should  hold  it  on  both  sides  about  2"  from  the 
leading  edge  and  pull  out  so  the  leading  edge  is 
drawn  taut.  This  edge  must  hit  the  first  rollers 
squarely.  It  requires  some  practice  to  feed  the 
larger,  thin  based  film  correctly.  It  is  a  good  idea 
to  put  at  least  20  pieces  through  the  machine  in 
a  practice  run  to»  enable  you  to  develop  a  feeding 
technique. 

All  films  and  emulsions  do  not  dry  at  the 
same  rate.  Even  the  same  film  will  dry  more 
slowly  on  one  day  then  it  will  on  another  due  to 
the  relative  humidity  of  the  atmosphere. 
Normally  when  you  are  handling  Estar,  Cronar, 
and  the  polystyrene  bases,  you  can  operate  the 
dryer  at  a  faster  speed  than  you  can  when  you 
are  drying  acetate  films,  especially  Royal  Ortho 
and  Bell  and  Howell  films,  which  dry  very 
slowly. 

A  speed  control  knob  controls  the  rate  of 
travel  of  the  film  though  the  machine.  Turning 
the  knob  to  the  right  speeds  up  the  dryer.  You 
should  keep  the  machine  running  as  fast  as  is 
consistent  with  good  drying. 

Another  knob  controls  a  plate  leading  from 
the  air  intake  to  the  muffier.  You  have  just  seen 
that  there  is  no  heating  element  in  tlie  dryer  and 
the  heat  is  supplied  from  the  pump  motors.  By 


pulling  the  knob  out,  you  can  close  the  damper 
and  this  will  cause  the  air  heated  by  the  motors 
to  recirculate.  If  you  push  the  knob  in,  the  dryer 
will  take  in  fresh  air  and  will  not  dry  the  film  as 
fast. 

You  should  replace  the  intake  filter  pad  every 
three  months  or  after  approximately  250  hours 
of  operation.  You  should  also  remove  the  entire 
drive  and  air  mechanism  for  cleaning  about 
every  three  months  in  normal  operation. 

First  remove  the  two  machine  screws  securing 
the  two  horizontal  cover  panels.  (Note  that  they 
are  not  interchangeable.)  Remove  the  four  nuts 
on  the  bottom  of  the  machine  housing;  then  lift 
out  the  mechanism  which  includes  the  two 
motor  pumps  and  the  drive  motor  and  roller 
assembly.  (You  must  unplug  these  elements  to 
remove  them.)  The  roller  assembly  should  be 
given  a  spray  bath  with  warm  water  and  a  mild 
detergent.  The  motors  are  housed  to  resist 
normal  splash,  but  under  no  circumstances 
should  they  be  submerged.  While  the  machine  is 
open,  place  a  plastic  liner  in  the  bottom  near  the 
front  where  the  framework  is  provided.  Usually 
there  will  be  a  build  up  of  foreign  matter  and 
this  should  be  removed. 

Southwind  Automatic  Film  Dryer 

Another  type  of  dryer  is  shown  in  figure  5-49. 
This  machine  consists  essentially  of  a  heating 
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FiguiB  &4a-Southwind  automatic  film  dryer. 

and  blowing  unit  and  sets  of  rollers  and  belts 
which  cany  the  film  through  the  machine  and 
eject  it  dry  and  ready  for  use.  The  average 
drying  time  for  a  14"  X  20"  sheet  of  film  is 
approximately  2  minutes. 

As  you  can  see  in  the  illustration,  this 
machine  is  generally  mounted  on  the  bulkhead 
over  the  darkroom  sink.  The  operator  feeds  wet 
film  into  it  without  squeegeeing  off  the  surplus 
water.  The  film  must  be  fed  down  the  center  of 
the  dryer  with  the  leading  edge  square  with  the 
feed-in  rollers.  The  rollers  grasp  the  film  and  pull 
it  into  the  machine,  squeegeeing  off  the  excess 
water  in  the  process. 

Forced  hot  air  dries  the  film  as  it  travels 
along.  When  it  reaches  the  top  of  the  machine,  it 
passes  around  a  drum  which  causes  it  to  make  a 
U-tum  and  emerge  from  the  machine  into  the 
delivery  tray  (on  the  top  of  the  dryer)  dry  and 
ready  for  use. 

A  four-button  switch  is  used  for  regulating 
the  temperature  of  the  machine  as  well  as  for 
starting  and  stopping  it.  The  buttons  on  this 
switch  are  marked  "Low,"  "Medium/'  "High," 
and  "Off."  The  "Off*  button  not  only  shuts  off 
the  heat,  but  also  turns  off  the  drive  motors. 


The  amount  of  heat  required  for  drying  is 
determined  by  the  relative  humidity  of  the  room 
and  the  type  of  film  being  dried.  You  should 
always  use  the  lowest  temp-iature  that  will  dry 
the  film  properly.  The  "Medium"  heat  setting  is 
used  for  the  average  run  of  work,  and  approxi- 
mately 5  minutes  warm  up  time  is  required 
when  the  machine  is  started  at  the  beginning  of 
the  day. 

Film  thinner  than  0.004"  is  difficult  to  feed 
through  the  machine  because  of  curl. 

If  the  film  jams  in  the  machine,  lift  the 
receiving  tray  (D)  shown  in  figure  5-50,  and 
remove  the  airducts  (A)  by  lifting  them  out  with 
the  handles  provided.  If  the  film  is  wrapped 
around  one  of  the  rollers,  lift  and  pull  to  the 
side  tension  bracket  (C)  on  each  end  of  the 
roller  part  (B).  Be  careful  not  to  lose  the 
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A  Air  intakes.  D.  Receiving  tray. 

B.  Roller.  E.  Belts. 

C.  Slide  tension  bracket.      F.  Belt  tension  roller. 


Figure  5-50.-Removing  film  caught  in  the  dryer. 
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bearings  on  the  end  of  the  roller  as  you  lifif  the 
roller  out  to  remove  the  film.  Once  the  film  is 
removed,  you  can  replace  the  roller  by  re- 
engaging the  tension  brackets.  Then  lower  the 
receiving  tray  and  resume  operations. 

The  air  filter  is  located  at  the  back  of  the 
dryer  and  simply  slips  in  and  out.  Replacement 
filters  are  of  a  standard  size  that  is  available  at 
most  hardware  stores. 

You  should  inspect  the  filter  and  rollers 
periodically  to  see  that  they  are  clean.  You  can 
clean  the  rollers  with  a  soft  cloth  dampened 
with  water.  You  should  also  keep  the  receiving 
tray  clean  to  avoid  the  possibility  of  con- 
taminating the  film  after  it  has  emerged  from 
the  machine* 

Timers 

The  timer  shown  in  figure  5-5 1  is  a  clocklike 
device  that  can  be  set  to  signal  the  cameraman 
when  a  predetermined  time  has  elapsed.  It  is 
used  in  film  processing  and  similar  operations. 
The  operator  sets  it  by  turning  a  knob  to  move 
the  dial  hand  to  the  figure  indicating  the  desired 
time.  He  then  places  it  in  operation  by  depress- 
ing the  spring-actuating  lever  on  the  rear  of  the 
timer,  or  by  moving  a  sweep  hand  tc  the  zero 
position  and  releasing  it.  At  the  end  of  the  time 
interval  selected,  a  bell  will  ring  to  signal  him 
that  the  time  is  up. 

Electric  timers  like  those  found  on  the 
cameras  and  on  photographic  enlargers  are 
generally  set  by  moving  a  pointer  to  the  figure 
indicating  the  desired  time  and  then  operating  a 
pushbutton  switch  mounted  below  the  dial.  The 
electric  timer  terminates  the  exposure  auto- 
matically at  the  completion  of  the  set  time.  It  is 
especially  useful  when  repeated  exposures  of  the 
same  duration  must  be  made. 

PHOTOGRAPHIC  PRINTING  EQUIPMENT 

In  your  work,  you  will  ^^rint  most  of  your 
negatives  on  metal  plates.  However,  you  may 
also  be  called  on  to  make  positive  copies  on  film 
or  paper.  Positive  copies  on  film  are  known  as 
film  positives  and  positive  copies  on  paper  are 
known  as  prints. 

These  positive  copies  may  be  made  by  either 
contact  or  projection  printing.  Contact  prints 
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Figure  5*51. -Miscellaneous  darkroom  equipment. 


are  made  in  a  printing  frame  that  holds  the 
negative  and  sensitized  material  in  perfect 
contact  with  one  another  during  the  exposure 
and  projection  prints  are  made  with  an  enlarger. 

Printing  Frames 

Tlie  simplest  printing  frame  consists  of  a 
wood,  metal,  or  plastic  frame  with  a  glass  front, 
and  a  padded,  spring-clamp  back.  (See  fig.  5-52.) 
Negatives  and  paper  are  held  emulsion  to  emul- 
sion between  the  glass  and  the  back  and  the 
exposure  is  made  by  turning  the  glass  to  the 
light.  Such  a  frame  will  serve  for  small  jobs,  but 
it  is  too  slow  to  be  of  much  value  if  there  is 
much  of  this  type  of  work  to  be  done. 


134 


Chapter  5-PHOTOGRAPHIC  EQUIPMENT 


57.96 

Figure  5-5Z— A  printing  frame. 


Contact  Printers 

The  contact  printer,  shown  in  figure  5-53,  is 
more  suitable  for  the  average  run  of  work.  It 
consists  of  a  hinged  cover  which  clamps  down 
over  the  glass  and  holds  the  paper  in  tight 
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Figure  &53.-Contact  printer. 


contact  with  the  negative,  at  the  same  time 
switching  on  a  light  inside  the  box  to  provide 
the  exposure.  The  exposure  ends  when  the  cover 
is  lifted,  although  a  small  ruby  lamp  remains 
lighted  inside  the  light  box  throughout  all 
printing  operations.  The  photographer  uses  this 
light  in  positioning  and  judging  the  negatives. 

A  metal  masking  device  is  used  to  provide 
white  margins  around  the  prints.  It  consists  of 
thin  strips  of  metal  which  can  be  adjusted  to 
accommodate  any  size  of  negative  or  margin. 
One-half  inch  margins  are  generally  allowed  for 
8"  X  10"  prints,  and  one-fourth  inch  margins 
may  be  allowed  for  smaller  sizes. 

The  masking  device  sometimes  prevents 
absolute  contact  between  the  negative  and  the 
paper.  This  causes  the  edges  of  the  image  to  be 
blurred.  You  can  eliminate  such  trouble  by  using 
a  mask  cut  from  thin  black  paper  instead  of  the 
regular  masking  device. 


Vacuum  Printers 

The  printing  frame  and  contact  printer  are 
generally  used  only  for  making  prints  on  photo- 
graphic paper.  For  positive  prints  on  film,  a 
vacuum  printer  or  a  vacuum  frame  is  generally 
used  to  ensure  the  close  contact  required  for 
fine  line  and  tone  work.  You  will  learn  more 
about  film  positives  later. 


Projection  Printers 

There  is  another  method  of  making 
photographic  prints,  known  as  projection  print- 
ing or  enlarging.  The  enlarger  projects  negative 
images  onto  a  sheet  of  photographic  paper  or 
film,  much  the  same  35-mm  slides  are  projected. 
The  image  may  be  Drought  to  focus  anywhere 
from  a  few  inches  to  several  feet  from  the  lens 
of  the  enlarger.  (See  fig.  5-54.)  An  enlarger  is 
essentially  a  camera  in  reverse  because  it  projects 
rather  than  receives  the  image. 

Enlargers  are  very  useful  for  making  film 
transparencies.  Precision  enlargers  specially  built 
for  the  graphic  arts  are  used  for  producing 
color-separation  negatives  from  color  trans- 
parencies in  many  of  the  largQ  commercial  shops 
specializing  in  color-separation  work. 
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Figure  &54.-Projectton  printer  (enlarger). 


Print  Drying 

In  some  shops,  *^  prints  arc  washed  in  a 
mechanical  washer.  .  -  the  matte  and  semi- 
matte  prints  are  dried  lu  e  down  on  a  piece  of 
cheesecloth  or  between  sheets  of  blotting  paper. 
Glossy  prints  are  generally  di  '  on  a  thin  metal 
plates,  called  ferrotype  plates  or  tins.  These 
plates  have  a  polished  surface  that  gives  the 
prints  their  high  gloss.  The  wet  prints  should  be 
squeegeed  (pressed)  onto  the  plate,  and  they  will 
pop  off  as  they  dry.  The  tins  are  sometimes 
heated  to  speed  the  drying  process. 

A  print-drying  machine,  like  that  shown  in 
figure  5-55,  is  found  in  large  photographic 
establishments.  It  is  actually  a  ferrotype  drum. 
The  wet  prints  are  laid  on  a  canvas  belt  which 
carries  them  to  the  drum,  where  the  emulsion 
side  of  the  prints  is  pressed  against  the  drum  by 
mbber  rollers. 

Since  the  drum  is  electrically  heated,  the 
prints  diy  very  quickly,  popping  jff  against  the 
canvas  belt,  which  carries  them  around  and 


51L99 

Figure  5-55.-Print  drying  machine. 


drops  them  in  a  basket.  Matte  prints  may  be 
dried  on  the  dnim  if  they  are  run  through  the 
machine  witli  the  emulsion  side  down  against 
the  canvas  belt. 

Miscellaneous  Darkroom  Equipment 

Figure  5-51  shows  several  miscellaneous 
pieces  of  darkroom  equipment.  Always  handle 
thermometers  carefully,  as  they  arc  ver>'  fragile. 
High  temperatures  may  burst  the  bulb,  and 
severe  jarring  may  separate  the  mercury  column. 
You  can  sometimes  reunite  a  separated  mercury 
column  by  swin^ng  the  tliermometer  rapidly 
with  the  bulb  outward  or  by  heating  it  gradually 
in  a  pan  of  water.  Graduates,  funnels,  pans, 
stirring  rods,  and  trays  must  be  kepi  spotlessly 
clean  to  prevent  the  chemicals  from  being 
contaminated  and  to  prevent  dried  crystals  fror . 
flying  about  in  the  air. 


VARIATIONS  IN  EQUIPMENT 

This  chapter  has  covered  most  of  the  equip- 
ment you  are  likely  to  come  across  in  the 
darkroom.  However,  because  of  the  variations 
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found  in  lithographic  establishments,  the  mate- 
rial here  is  not  applicable  to  all  plants  alike. 
Nevertheless,  you  will  profit  by  studying  the 
whole  chapter,  because  sooner  or  later  you  will 
be  coming  across  most  of  the  equipment  dis- 
cussed here. 

SAFETY  IN  THE  DARKROOM 

There  are  several  hazardous  situations  present 
when  the  lithographer  is  working  in  the  dark- 
room with  photographic  equipment.  It  is  impor- 
tant that  you  recognize  them  and  eliminate 
them  whenever  possible.  Safety  on  the  job  is 
your  responsibility. 

The  following  are  points  to  remember  when 
you  are  working  in  the  darkroom: 

I.  Never  touch  a  plug,  switch,  or  any  part  of 
an  electrically  operated  machine  with  wet  hands, 
or  v/hile  standing  on  a  wet  deck.  Keep  a  towel 
handy  to  dry  your  hands. 


2.  Insure  that  all  equipment  has  been  proper- 
ly safety  checked  by  the  electrical  shop  person- 
nel. 

3.  Never  "jury-rig"  equipment  to  operate  it. 
The  use  of  long  extension  cords  should  be 
avoided.  It  is  easy  to  trip  or  stumble  over  them 
in  the  safelit  darkroom. 

4.  Clean  up  all  spills  immediately. 

5.  Whenever  you  are  replacing  components  or 
adjusting  equipment,  secure  the  power  at  the 
source.  Don't  attempt  repairs  to  motors  or 
switches.  That's  a  job  for  the  electricians. 

6.  Don't  lean  on  the  glass  of  light  tables.  A 
severe  injury  could  result. 

7.  Report    all    accidents    to  competent 
authority.  The  investigation  of  one  accident 
could  prevent  others. 

8.  All  injuries  should  be  reported  to  the 
medical  department  when  they  occur.  What 
seems  minor  when  it  occurs  could  develop  into 
something  serious  without  prompt  attention. 
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PHOTOGRAPHY  AND  CHEMISTRY 

Photography  has  been  described  as  a  scientific 
art  based  on  chemistry  and  physics.  Chemistry 
deals  with  the  composition  of  matter  and  the 
changes  that  occur  when  substances  are  taken 
apart  or  combined.  Physics  is  the  study  of 
energy  (light,  heat,  sound,  electricity,  etc.)  and 
its  effect  on  matter.  It  is  not  necessary  that  you 
have  a  detailed  knowledge  of  these  sciences,  but 
you  should  be  familiar  with  the  fundamentals 
contained  in  this  chapter  to  help  you  understand 
the  photographic  processes. 

Certain  substances,  such  as  carbon,  iron, 
sulphur,  oxygen,  and  so  on,  are  known  as 
elements.  Elements  are  basic  matter- they 
cannot  be  broken  down  or  divided  into  other 
substances  by  chemical  means.  All  matter-even 
water  and  air-is  made  up  of  elemei  ?  or 
combinations  of  elements.  Elements  may  be 
combined  in  a  fixed  proportion  to  form  a 
compound.  Water  is  a  compound.  It  always 
contains  two  parts  of  hydrogen,  by  weight,  to 
one  part  of  oxygen;  the  formula  iur  *vater  is 
H2O.  Some  combinations  are  not  in  fixed 
proportions,  and  are  called  mixtures  i'able  salt 
in  water,  for  example,  is  a  mixture  of  liquid  and 
solid,  as  the  salt  and  water  ratio  can  be  varied 
(within  certain  limitations)  and  will  remain  salt 
and  water.  The  air  you  breathe  is  a  .ture  of 
gases.  Air  is  composed  of  approximately  78% 
nitrogen,  21%  oxygen,  and  1%  other  gases  and 
water  vapor.  You  may  be  familiar  with  p'lluted 
air  in  some  large  cities.  Such  air  contains  much 
*more  than  the  1%  of  other  gases. 

The  elements  are  divided  into  two  main 
classes:  the  metals,  such  as  silver,  aluminum,  and 
iron;  and  the  non-metals,  such  as  carbon, 
oxygen,  and  sulphur.  Each  class  of  elements  has 
certain  chemical  properties  which  distinguish  it 
from  the  other  class.  These  properties  are  those 


which  deal  with  the  way  the  elements  react  with 
the  other  elements.  (There  is  a  third  class  of 
elements,  the  inert  gases,  such  as  helium,  which 
do  not  react  with  any  other  elements.)  Metals 
react  with  non-metals,  but  not  with  metals; 
non-metals  react  with  both  metals  and  non- 
metals. 

The  most  common  chemical  reaction  is  that 
between  oxygen  and  other  substances.  This 
reaction  is  known  as  oxidation,  and  the  product 
of  oxidation  is  known  as  an  oxide.  The  oxida- 
tion of  iron  results  in  iron  oxide,  commonly 
called  rust.  Oxidation  may  result  from  exposure 
of  a  substance  to  air  or  water  or  from  contact 
with  another  substance  which  will  readily  yield 
oxygen.  The  substance  releasing  the  oxygen  is 
called  an  oxidizing  agent,  and  the  material 
causing  liie  release  is  known  as  a  reducer. 


ACIDS,  BASES  AND  SALTS 

Many  oxides  are  soluble  in  water.  The  oxides 
of  metals  combine  with  water  to  form  bases  or 
alkalies.  A  base  is  bitter  to  the  taste  and  turns 
red  litmus  paper  blue.  The  non-metals  combine 
with  water  (which  contains  hydrogen  and 
oxygen)  or  with  hydrogen  alone  to  produce 
acids.  Acids  are  the  opposite  of  bases  in  their 
reaction.  They  are  sour  to  the  taste  and  turn 
blue  litmus  paper  red. 

When  an  acid  and  a  base,  or  an  acid  and  a 
metal,  are  combined,  a  reaction  takes  place, 
called  neutralization.  Neither  acid  nor  base  (nor 
metal)  remain;  instead,  a  new  compound  is 
formed.  It  is  called  a  salt.  Sometimes  neutraliza- 
tion is  not  complete.  This  depends  upon  the 
amount  of  hydrogen  present  in  the  two  reacting 
substances  (reagents).  As  you  have  seen,  all  acids 
contain  hydrogen,  which  is  usually  released  in 
the  form  of  bubbles  during  neutralization.  If  al! 
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the  hydrogen  is  displaced,  the  salt  will  be 
neutral;  if  some  remains,  the  salt  will  be  an  acid 
salt  or  a  basic  salt,  depending  upon  which  of  the 
reagents  was  stronger. 

Figure  6*1  illustrates  how  elements  combine 
to  form  other  substances. 

Measuring  Acidity  and  AJkalinity 

You  have  seen  that  a  base  is  bitter  to  the 
taste»  and  that  an  acid  is  sour  to  the  taste.  You 
have  also  seen  the  reaction  of  litmus  papers  to 
acids  and  bases.  Determining  alkalinity  and 
acidity  by  these  means  is  not  accurate  as  to 
degree.  In  the  case  of  a  strong  alkali  or  acid, 
testing  by  taste  could  be  extremely  dangerous. 

Since  accurate  measurements  are  needed  in 
scientiflc  applications,  a  system  has  been  devised 
for  measuring  the  degree  of  activity  of  the  acid 
or  alkali  in  solution  so  that  it  may  be  expressed 
in  numerical  values.  These  values  may  then  be 
recorded  and  duplicated  at  any  time.  This 
system  is  known  as  pH  control,  and  the  degree 
of  activity  of  the  acid  or  alkali  in  the  solution  is 
known  as  the  pH  value. 
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Figure  6-1.— How  elements  combined  to  form 
other  substances. 


press  fountain  solutions.  You  will  learn  more 
about  each  of  these  solutions  later. 

The  pH  values  are  measured  with  a  scale  of 
numbers  ranging  from  0  to  14.  A  pH  value  of  7 
indicates  a  neutral  substance,  such  as  pure  water. 
Values  between  7  and  14  denote  progressively 
greater  alkalinity,  and  values  between  7  and  0 
denote  progressively  greater  acidity.  As  you  can 
see  in  figure  6-2,  a  change  of  one  unit  of  pH 
value  on  the  scale  indicates  a  change  of  acidity 
or  alkalinity  of  ten  times.  For  example,  a  pH  of 
5  is  ten  times  as  acid  as  a  pH  of  6,  and  a  pH  of  0 
is  one  million  times  as  acid  as  a  pH  of  6. 

There  are  several  methods  of  determining  the 
pH  value  of  a  solution:  the  electrometric,  the 
colorimetric,  and  the  test  strip.  The  electro- 
metric  method  is  the  most  accurate,  however  it 
requires  sophisticated  equipment  not  normally 
found  in  t)ie  average  lithographic  print  shop. 

The  colorimetric  method  requires  that  a 
measured  portion  of  the  solution  being  tested  be 
mixed  in  a  vial  with  a  measured  portion  of  dye. 
The  resultant  colored  solution  is  then  placed  in  a 
device  called  a  comparator,  where  its  color  is 
matched  to  colored  disks  of  predetermined  pH 
values. 

The  most  common  way  you  will  use,  as  a 
lithographer,  to  determine  pH  values  of  solutions 
is  the  test  strip  method.  This  method  uses  a 
chemically-treated  paper  strip  which  changes 
color  when  it  is  dipped  into  the  solution  being 
tested.  As  you  can  see  in  figure  6-3,  the  paper 
strip  is  obtained  ^rom  a  small  plastic  dispenser 
which  includes  a  color  chart  that  indicates  pH 
values.  By  matching  the  color  of  the  moistened 
test  strip  to  the  color  chart,  you  obtain  the  pH 
reading  of  the  solution  being  tested. 

There  are  different  ranges  of  dispensers  to 
meet  the  varying  requirements  of  the  pressroom 
and  platemaking  departments  of  a  lithographic 
print  shop. 


CHEMISTRY  OF  PHOTOGRAPHIC 
EMULSIONS 


The  pH  control  system  is  of  great  importance 
in  all  scientific  work,  and  is  used  extensively  by 
many  industries.  In  lithography,  it  is  used 
chiefly  for  testing  plate  coating  solutions  and 


Photographic  emulsions  consist  of  minute 
particles  of  a  silver  halide  suspended  in  gelatin. 
It  is  the  silver  halide  that  is  light-sensitive;  the 
gelatin  simply  holds  the  silver  halide  in  suspen- 
sion and  bonds  it  to  the  supporting  base. 
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FigtJte  6-a~A  paper  tape  testing  dispenser  (top).  Read- 
ing the  moistened  test  strip  on  the  dispenser  (below). 

Silver  halides  are  produced  by  dissolving  bar.; 
of  metallic  silver  in  nitric  acid.  This  creates  silver 
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nitrate  and  hydrogen  gas.  The  silver  nitrate  is 
then  combined  with  a  solution  of  one  of  the 
metallic  salts  of  the  halogens.  (A  halogen  is  one 
of  a  family  of  elements  which  readily  react  with 
metals  to  form  salts.  Of  the  four  halogens: 
bromine,  chlorine,  iodine,  and  fluorine,  only  the 
first  three  are  of  importance  in  photography.) 
When  the  silver  nitrate  is  combined  with  sodium 
chloride,  silver  chloride  is  one  of  the  resulting 
compounds:  combination  of  silver,  nitrate  and 
potassium  bromide  result  in  a  silver  bromide 
compound;  and  silver  nitrate  and  potassium 
iodide  result  in  silver  iodide.  These  are  known  as 
silver  halides.  They  arc  insoluble  in  water. 

Of  the  silver  halides,  silver  bromide  is  Tiost 
sensitive  to  liglit  and  silver  iodide  is  least 
sensitive,  with  silver  chloride  in  between. 
Combinations  of  two  or  three  of  the  silver 
halides  may  be  used  to  produce  emulsions  of 
varying  sensitivities. 

Gelatin  is  made  by  boiling  anima'  Hcciio<;.  {{ 
one  of  a  group  of  organic  substai.  ,vn  as 

colloids.  When  colloidal  materials  absorb  water, 
they  become  glue-like,  and  they  dry  to  a 
semi-solid. 

Refined  gelatin  is  mir'ed  with  the  halide 
solution  (sodium  chloride,  potassium  bromide, 
etc.).  Then  the  silver  nitrate  solution  is  added  to 
form  the  silver  halide  crystals.  The  size  of  the 
crystals  depends  upon  the  speed  at  which  the 
silver  nitrate  is  added.  The  slower  it  is  added,  the 
larger  the  crystals.  Size  also  depends  upon  the 
temperature  of  the  solutions.  Tlie  lower  the 
temperature,  the  smaller  the  crystals.  As  the 
silver  halide  crystals  are  formed,  the  emulsion 
becomes  light-sensitive,  and  it  must  then  be 
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handled  in  the  dark  or  in  specially  controlled 
light  (safelight). 

After  thorough  mixing,  the  emulsion  is 
cooled.  The  gelled  \  mulsion  is  shredded  and 
washed  and  then  **ripened**  with  ammonia 
fumes  and  heat.  This  ripening  process  causes 
some  of  the  silver  halide  particles  to  unite  and 
fonn  larger  crystals.  This  makes  the  emulsion 
more  sensitive,  since  the  light  travels  faster  when 
it  is  unhampered  by  a  mass  of  finely  divided 
particles.  Light  first  enters  the  emulsion  at  a 
point  where  slight  irregularities  exist  along  the 
surface,  and,  if  given  enough  time,  works  its  way 
right  down  to  the  film  base.  Large  crystals 
facilitate  passage  of  light  and  smaller  ones  retard 
it.  This  is  why  faster  films  are  often  relatively 
grainy. 

After  the  ripening,  the  gelled  emulsion  is 
again  liquified.  It  is  then  flowed  onto  a  support- 
ing base,  such  as  glass,  paper,  or  various  plastics. 
After  this,  it  is  allowed  to  cool.  As  it  cools,  the 
emulsion  forms  a  smooth,  hard,  flexible,  surface. 
Another  thin  layer  of  gelatin  is  then  flowed  over 
the  emulsion  to  form  a  protective  coating. 

PHOTOGRAPHIC  BASES 

You  have  just  seen  that  glass,  paper  and 
various  plastics  may  be  used  as  the  base  or 
support  for  the  photographic  emulsion.  A  good 
base  must  not  shrink  or  stretch  to  excess.  All 
materials  used  as  photographic  bases  vary  some- 
what with  changes  in  temperature,  but  glass 
varies  least  All  materials,  except  glass,  vary  also 
with  changes  in  humidity.  For  these  reasons, 
glass  plates  are  sometimes  used  for  negatives  and 
positives  in  map  and  chart  work,  and  in  preci- 
sion color  work,  where  extreme  close  register  is 
required.  The  use  of  glass  is  limited,  however, 
because  of  its  weight,  bulk,  fragility,  and  high 
cost.  Moreover,  recent  improven.ents  in  the 
dimensional  stability  of  film  bases  make  it 
possible  to  use  film  for  almost  all  close-register 
work.  When  properly  handled,  the  low-shrink 
film  bases  are  sufficiently  stable  for  map  and 
other  close-register  reproduction. 

Glass  Plates 

Glass  plates  fall  into  two  categories:  dry  and 
wet.  Both  types  require  special  adapters  in  the 
camera  back. 


A  dry  plate  is  simply  a  piece  of  glass  coated 
with  a  photographic  emulsion.  These  plates  arc 
coated  by  the  manufacturer  and  come  packaged 
ready  for  use.  They  are  often  used  for  color 
separation  and  such  fme-register  work. 

Wet  plates  are  more  involved  than  dry  plates. 
The  cameraman  must  coat  the  plate  himself,  and 
must  expose  it  while  it  is  still  wet.  They  are  used 
for  some  types  of  map  and  chart  work  because 
they  are  relatively  easy  to  correct  when  changes 
arc  made  or  new  material  must  be  added. 

Because  of  their  limited  use,  and  the  dis- 
advantages cited  above,  glass  plates  art  not  used 
in  the  Navy. 

Paper  Negatives 

Photographic  paper  is  uned  in  making  positive 
prints  (snapshots)  and  enlargements.  In  addition, 
certain  types  of  photographic  papers  arc  used 
for  making  negatives.  Paper  negatives  with  a 
translucent  base,  such  as  GAF  Reprocopy  or 
Kodalith  Translucent  Material  are  satisfactory 
for  most  line  work.  These  papers  are  usuaLy 
coated  with  the  same  emulsion  as  film  and,  if 
used  properly,  produce  the  same  results  at  less 
cost.  Paper  negatives  tend  to  stretch  when  wet, 
but  are  satisfactory  in  cases  where  minor  size 
variations  arc  not  important. 

Some  paper  negatives  have  a  white,  semi- 
opaque  base  which  requires  considerably  longer 
exposure  when  printing  the  plate.  The  trans- 
lucent negatives  can  be  exposed  for  approxi- 
mately the  same  length  of  time  as  film  when  the 
plate  is  printed. 

Paper  negatives  are  not  recommended  for 
halftone  work  due  to  the  paper  grain.  This  grain 
may  cause  a  mottled  effect  when  the  halftone  is 
printed  on  the  plate. 

Film 

Photomechanical  film  consists  of  a  base 
coated  on  one  side  with  light-sensitive  emulsion, 
and  coated  on  the  other  side  with  a  gelatin 
non-curi  backing,  to  prevent  curiing  as  the  film 
dries.  The  base  is  commonly  cellulose  triacetate, 
called  acetate  base.  It  is  satisfactory  for  most 
uses.  Some  manufacturers  produce  a  light 
plastic-base  film  which  is  adequate  for  line  work 
requiring  minimal  stability.  These  films  are  used 
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much  the  same  as  paper  negatives.  The  recently 
developed  polystyrene  and  polyester  base  films 
(known  by  such  trade  names  as  Cronat  Ester, 
Gafstar,  etc.)  are  used  where  dimensional 
stability  is  required. 

The  manufacturer  generally  places  a  coating 
of  dye  between  the  emulsion  and  the  film  base 
to  prevent  internal  reflection.  This  dye,  known 
as  the  anti*halation  backing,  absorbs  the  light 
after  it  passes  through  the  emulsion  and  prevents 
it  from  striking  the  base  and  reflecting  back  to 
other  areas  of  the  emulsion,  as  shewn  in  figure 
64.  Tills  dye  dissolves  during  processing  opera- 
tions. 

Film  thicknesses  range  from  .003"  (thin 
bas<>),  through  .005"  (regular  base)  to  .007"  and 
.015"  (thick  base).  Regular  base  film  is  generally 
used  for  normal  work;  thin  base  may  be  used  for 
special  contact  situations;  and  thick  base  film 
may  be  used  if  additional  stability  is  required.  A 
special  kind  of  filn',  stripping  film,  is  used  in 
some  shops  for  combination  and  close-contact 
work.  After  a  few  minutes  in  warm  water,  the 
emulsion  soaks  loose  from  the  film  backing  a  .d 
can  be  stripped  onto  a  sheet  of  glass  or  other 
backing  in  combination  with  other  negatives. 

Although  film  is  available  in  rolls,  mcr»t  shops 
use  cut  or  sheet  film.  Most  sheet  film  is  notched 
in  one  comer.  The  notch  shows  the  type  of  film 
and  helps  you  to  determine  the  emulsion  side 
when  you  are  in  the  darkroom.  When  you  hold 
the  film  with  the  notch  at  the  top  and  right,  the 
emulsion  will  be  facing  you.  Some  large  sheets 
simply  have  the  entire  coiTier  cut,  as  shown  in 
figure  6-5.  Some  blue-sensitive  and  ortho- 
chromatic  films  are  not  notched  because  you 
can  determine  the  emulsion  side  readily  by 
looking  at  the  film  in  safelight.  Under  safelights, 
the  emulsion  side  of  a  sheet  of  film  appears  dull 
compared  to  the  non-emulsion  side. 


FILM  EMULSIONS 

As  you  have  seen,  the  preparation  of  photo- 
grapKit  emulsions  is  the  result  of  a  number  of 
variables.  These  variable  factors  are  rigidly  con- 
trolled by  the  manufacturer  to  produce  a  wide 
range  of  emulsion  characteristics,  such  as  color 
sensitivity,  contrast,  and  speed. 


Color  Sensitivity 

When  the  human  eye  views  an  object,  it 
registers  two  distinct  sensations:  differciice  in 
brightness  and  difference  in  color.  Film  used  in 
black-and-white  photography  registers  only  dif- 
ferences in  bn^tness.  Color  differenv*es  are 
translated  into  brightness  differences.  The 
ability  to  translate  colors  into  shades  of  gray  on 
the  film  is  known  as  the  color  -ensitivity  of  the 
emulsion. 

The  normal  sensitivity  of  photographic  emul- 
sions is  limited  to  the  blue  iegion  (blue,  blue- 
violet,  and  ultra-violet)  of  the  spectmm.  Such 
emulsions  arc  \nown  as  regular,  blue-violet,  and 
ultra-violet)  of  the  spectrum.  Such  emulsions  are 
known  as  regular,  blue-sensitive,  or  colorblind 
film.  They  are  insensitive  to  the  green  and  red 
portions  of  the  spectrum.  These  films  register 
blues  as  dark  grays  on  the  negative  and  light 
grays  on  the  print;  all  other  colors  register  as 
light  grays  on  the  negative.  Color-blind  films  are 
used  for  black-and-white  copying  only,  or  for 
making  contact  positives  from  other  negatives. 

By  adding  certain  sensitizing  dyes  to  the 
emulsion,  the  normal  sen^tivity  may  be 
extended  to  other  regions  of  the  spectrum.  One 
type  of  dye  will  render  the  emulsion  sensitive  to 
the  green  and  yellow  regions  as  well  as  the  blue. 
This  emulsion  is  known  as  **orthochromatic'\ 
meaning  "straight  color",  which  refers  to  this 
emulsion's  ability  to  give  a  truer  rendition  of 
color.  Orthochromatic,  or  ortho,  films  are  used 
for  single-color  subjects,  or  those  which  do  not 
require  red  rendition. 

Other  dyes  can  be  added  to  extend  the  range 
of  sensitivity  into  the  orange  and  red  regions  of 
the  spectrum.  Such  films  are  knoun  as 
"panchromatic"  emulsions,  meaning  Ihey  are 
sensitive  to  "all  color*'.  Panchromatic,  or  pan, 
emulsions  are  used  when  all  colors  are  to  be 
reproduced,  as  in  color  separation  work. 

The  diagram  in  figure  6-6  shows  the  relative 
sensitivity  of  blue-sensitive,  ortho  and  pan  emul- 
sions as  compared  with  tne  sensitivity  of  the 
normal  human  eye. 

Color  sensitivity  also  depends  upon  the  \v'^^ 
source  used  in  exposing  the  film.  Carbon  uiv. 
lamps  give  off  a  high  percentage  of  blue  light, 
and  tungsten  lamps  give  off  a  greater  percentage 
of  red  liglit.    or  this  reason,  exposures  to  ar 
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Figure  6-4-Halation  through  film. 
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Figure  6-5.— Sheet  film  reference  notches.  The  notches 
are  different  on  each  type  of  film. 


lamps  arc  usually  shorter  than  those  to  tunjzston 
lamps,  especially  when  ortho  films  are  used. 
Quartz-iodine  lamps  have  color  characteristics 
similar  to  tungsten  lamps.  Pulsed  xenon  lamps 
are  similar  to  arc  lamps  but  have  some  excess 
red/infra-red  radiation. 


Contrast 

The  blackness  (density)  of  the  silver  deposits 
on  the  film  dircctly  affect  the  amount  of  light 
tha^  c.*n  pass  through  it.  Naturally,  more  light  is 
transmitted  through  the  gray  areas  than  through 
the  blacker  denser  areas  of  the  negative.  The 
difference  in  densities  of  the  various  arcas  of  the 
negative  is  called  contrast.  Normal  contrast  is 
rcpresented  by  a  fuii  range  of  densities  from 
dense  blacks,  througli  intermediate  grays,  to 
transparent,  open  areas.  High  contrast  negatives 
do  not  have  a  full  range  of  densities:  they  consist 
of  dense  blacks  and  transparcnt  areas  only.  Lew 
contrast  negatives  have  very  little  difference  in 
densities:  everything  is  rendeaxi  as  a  medium 
gray. 

Films  used  in  regular  photouraphy  (snapshots, 
for  instance),  arc  generall  ^rmal  contrast 
films,  and  are  said  to  be  lon^  films,  because 
the>  can  record  a  wide  range  oi  tone.s.  The  higli 
contnist  films,  such  ;is  tliose  used  in  lithography, 
arc  said  to  be  short  scale  films,  because  they 
rccord  only  a  very  narrow  range  of  tones. 
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Figure  G-G.—Reiathre  color  sensitivity. 


Kinds  of  Fihn 

There  are  many  kinds  of  film,  but  you  will  be 
concerned  only  with  those  used  for  copying  and 
reproduction  purposes.  In  your  work,  you  will 
be  dealing  with  photomechanical  (process)  film 
for  most  work;  although  you  may  have  some 
occasion  to  work  with  continuous-tone  films. 
Both  types  are  similar  in  general  composition 
and  properties.  They  vary  primarily  in  contrast, 
and  also  in  relative  sensitivity  and  grain  size. 

Continuous- tone  films  are  used  for  general 
photography,  such  as  the  snapshots  you  might 
take  with  your  personal  camera.  These  films  are 
used  because  they  have  a  wide  range  of  tonal 
values.  Process  films  are  used  chiefly  for  line  and 
halftone  work.  They  are  so  contrasty  that  they 
form  sharp,  abrupt  breaks  between  light  and 
dark  areas,  and  intermediate  gray  areas  either 
register  as  black  or  drop  out  entirely.  For  this 
reason,  they  are  not  suitable  for  continuous-tone 
work. 

Take  a  look  at  the  top  illustration  in  figure 
6-7.  It  was  shot  with  process  film.  Notice  how 
clear  the  lettering  appears;  yet  the  photo  is  a 
mere  black-and-white  skeleton.  All  tlie  light  gray 
details  have  been  lost,  and  the  dark  grays  have 
merged  with  the  black.  This  results  in  the  loss  of 
important  details  in  both  highlight  and  shadow 
areas. 


Now  look  at  the  bottom  illustration,  which 
was  made  with  a  continuous-tone  film.  Tins  film 
has  a  long  scale  and  reproduces  more  faithfully 
the  actual  tones  of  the  original.  Noti^re  that  the 
details  of  the  photograph  are  reproduced  in 
various  shades  of  gray,  much  as  the  original,  and 
also  that  the  lettering  has  lost  the  contrast  that 
was  present  in  the  photograph  above. 

From  this,  you  might  draw  the  conclusion 
that  lettering  or  line  work  should  be  copied  with 
process  film  and  all  tone  work  should  be  copied 
with  continuous-tone  film.  This  is  true  if  regular 
photographic  prints  are  to  be  made  from 
the  negatives,  but  a  different  procedure  must  be 
followed  if  the  job  is  to  be  printed  on  the  offset 
press. 

Tne  offset  press  transfers  a  solid  layer  of  ink 
to  the  paper;  it  can  produce  only  solid  blacks 
and  whites.  It  is  the  image  on  the  plate  which 
determines  whether  an  area  will  print  light  or 
dark.  To  reproduce  the  subtle  gray  tones  in 
photographs  or  other  continuous-tone  copy 
(such  as  a  sketch  in  pastel  chalks),  the  camera- 
man must  shoot  the  copy  through  a  haJftone 
screen.  The  screen,  as  you  have  seen,  breaks  up 
the  image  into  a  series  of  small  dots  of  varying 
sizes.  Strong  light  reflections  from  the  light  areas 
(highlights)  of  the  copy  pass  througli  the  open- 
ings in  the  .screen  and  fan  out  to  produce  large 
black  dots  on  the  negative.  Weaker  reflections 
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Figure  6-7.-Companson  of  work  copies  with  process 
film,  above;  and  with  continuous-tone  (commercial) 
film,  below. 


from  the  dark  areas  (shadows)  or  gray  areas 
(middletones)  form  smaller  dots.  When  the  film 
is  developed,  the  image  consists  of  a  series  of 
dcts  which  vary  in  size  according  to  the  bright- 
ness of  the  original  copy.  When  the  plate  is  made 
from  this  negative  and  run  on  the  press,  the  dots 
print  as  tiny  black  solids.  Since  the  dots  are  so 
small,  they  blend  together  to  give  the  impression 
of  a  continuous  tone.  Areas  where  the  dots  are 
large  look  darker  than  areas  where  the  dots  arc 


small  with  more  white  space  between  them, 
because  the  eye  mixes  the  white  space  with  the 
black  dots  and  subdues  the  color,  giving  a  gray 
tone.  The  varying  sizes  of  the  dots  thus  produce 
graduated  tones  like  those  found  in  the  original. 

Process  film  is  used  for  both  line  and  halftone 
negatives  because  high  contrast  is  required  to 
produce  printing  images  that  have  sharply 
defined  printing  areas.  Figure  6-8  shows  a 
comparison  of  prints  made  with  continuous- 
tone,  line,  and  halftone  negatives. 

Each  type  of  film  has  its  own  particular 
purpose  and  is  at  its  best  only  when  used  for  the 
purpose  intended.  In  an  emergency,  you  may 
substitute  one  type  of  film  for  another,  but,  if 
you  do,  you  must  make  compensations  during 
processing.  For  example,  if  you  use  a  con- 
tinuous-tone film  for  line  or  halftone  work,  you 
must  develop  it  to  the  fullest.  On  the  other 
hand,  if  you  use  process  film  for  continuous- 
tone  work,  you  must  dilute  your  developer 
(generally  4  to  6  parts  of  water  to  1  part  of 
developer)  to  soften  the  development. 

Most  film  manufacturers  include  a  film  data 
sheet  in  each  box  of  film.  This  data  sheet 
provides  information  on  recommended  ex- 
posures, processing  instructions,  and  other  per- 
tinent facts  regarding  the  characteristics  of  their 
particular  film.  Figure  6-9  illustrates  a  dcta  sheet 
for  Kodalith  orthochromatic  film. 

In  addition  to  the  film  date  sheet,  'nforma- 
tion  on  photographic  materials  can  be  found  in 
the  Photo-Lab-Index,  This  reference  manual  is 
published  by  Morgan  &  Morgan,  Inc.  of  New 
York.  It  is  recognized  as  the  "bible"  of  photo- 
graphic infontiation.  A  copy  of  this  manual 
should  be  available  to  you  from  your  activity*s 
photo  lab. 

Speed 

The  speed  (sensitivity  to  light)  of  an  emulsion 
is  an  indication  of  the  amount  of  light  required 
to  produce  a  satisfactory  negative.  You  have 
already  seen  that  faster  film  is  more  grainy  than 
slower  film.  Most  process  film  is  slow  and  very 
contrasty.  The  grain  of  this  film  must  be  very 
fine  to  reproduce  thin  lifies  of  the  copy  aiid  fine 
halftone  dots  with  sharpness.  The  film's  ability 
to  reproduce  thin  lines  is  known  as  its  resolving 
power,  and  is  expressed  in  lines  per  millimeter. 


145 


LITHOGRAPHER  3  &  2 


CONTINUOUS  TONE 


LINE 


HALFTONE 


Figure  6-8»— Comparison  of  prints  from  continuous>tone,  line,  and  halftone  negatives. 
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Since  there  is  ordinarily  no  movement  during 
copying,  the  speed  of  the  film  is  of  relatively 
little  importance. 

Cf  course,  some  emulsions  are  fast  and  others 
are  slow,  so  it  is  necessary  to  have  some  system 
which  shows  how  the  speed  of  one  film 
compares  with  that  of  another.  The  American 
Standards  Association  has  adopted  a  method  of 
measuring  and  expressing  emulsion  speeds.  This 
method  is  recognized  by  manufacturers  of  films, 
exposure  meters,  and  flashbulbs  and  other 
Uluminants.  This  rating  is  known  as  the  ASA 
Exposure  Index.  It  is  a  numerical  value  assigned 
to  the  film  for  use  in  conjunction  with  exposure 
meters,  guides,  and  other  devices  to  assist  in 
computing  correct  exposure  time 

The  ASA  Exposure  Index  begins  at  0  (no 
sensitivity)  and  runs  to  1000  and  higher  for  very 
fast  emulsions.  For  example,  Dupont  Com- 
mercial-S  film  has  an  index  of  50,  and  XF-Pan 
has  an  index  of  125,  indicating  that  the  XF-Pan 
is  2  1/2  times  as  fast  an  emulsion  as  the 
Commercial-S.  A  recently  developed  Kodak  film 
(Kodak  2485  High  Speed  Recording  Film)  has 
an  ASA  Exposure  Index  of  8000,  but  such  an 
extremely   fast  film  would  not  be  used  in 


lithographic  work.  Since  process  films  are 
relatively  slow,  the  exposure  index  for  these 
films  generally  ranges  from  ASA  6  to  ASA  40. 

Most  shops  use  one  general-purpose  film,  and 
the  exposure  index  for  this  film  is  used  as  the 
basis  for  the  exposure  of  all  other  films.  For 
example,  if  the  exposure  index  of  your  general- 
purpose  film  is  4,  and  it  normally  takes  30 
seconds  to  make  a  same-size  line  shot  at  f/32, 
you  would  cut  the  exposure  time  in  half  if  you 
switched  to  a  film  with  an  exposure  index  of  8. 

Types  of  Exposures 

\ou  have  already  seen  that  the  color  sensi- 
tivity is  affected  by  the  type  of  lighting  used. 
Such  differences  in  color  sensitivity  also  affect 
exposure  time.  Daylight  contains  a  large  quanti- 
ty of  blue  light,  while  tungsten  light  is  pre- 
dominantly red.  For  this  reason,  it  is  necessary 
to  assign  two  different  exposure  indexes-one 
for  daylight  and  one  for  tungsten.  All  films  have 
a  higher  index  for  daylight  than  for  tungsten  due 
to  the  smaller  percentage  of  blue-violet  color  in 
the  artificial  light.  The  difference  is  less  for 
panchromatic  film  because  this  film  is  sensitive 
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KODALITH  Ortho  FHms,  Type  3 


ENGLISH 
DEUTSCH. 

FRANQAIS 
ITALIANO., 


Pajc  1 
Sdte  2 
Pigtfu  3 
P*ge  4 
Pagina  6 


PORTUCUfeS. . 
SVENSK    .  ... 

^  ^  m 


Pugina  7 
Pigina  8 
Sidan  to 
11  a 
12 


•  Extremely  hi^j.i  contrast,  orihochromatic  film  •  Ci^ej  hish^quality  line  and 
halftone  negatives  and  poMt(^cs  for  photomechanical  reproduction  •  Exceptionally 


KooAllrH  Oil  ho  film 

ThKknm 

i                  Tyt*  %.  2556  (E«a«  Bajc) 

M«t«r.  Ty  p*  J.  2550  (Esiae  Umt) 
Type  1.  4556  (E^r**  Thick 
Tyt«  J.  3556  (Estah  Thin  Ra«r) 

\                   Type  J.  6556 

f                 T*in  B«*.  T>t« 

EsrAK 
E<«rAR 

EnTAR 

EsrAi 
Trtac««tp 
TrMCviair 

004  inch  (0  10  mm) 
004  inch  (0  lOmmi 
007  inch  <0  It  mm) 
0025  inch  (OOM  mm) 
0055  inch  (OIJS  mm) 
0052  inch  (OOSl  mm) 

\               SMflMi  f  »c  a  KoD^K  Safelight  Filter  No  1 A  (light  red)  m  a  suitable  safdight  lamp, 

with  a  I5«watt  bulb  at  not  less  than  4  feet  (1  2  in). 
i              IXFOSUM  •  CmrtlMi  To  prevent  pmholcs  and  spois,  be  sure  the  film  and  copy- 

board  glass  are  dean  and  free  of  dust. 

«-Ml^.^  

,                        WhiCrFlamt  Arc 

Tunt«i 

fn  or  Quarts  iodine 

1'                      AS.\lt*   n  DIS* 

ASA»»  fDIV* 

ASA  1«f    11  DIVt 

•Recoinmet>4«l  for  m«im  markfd  for  ASA  or  Dl\  Sp<«d>  and  »rp  for  tru>  pxpofturrf  m  coP>ini 
T>>ey         to  •i</rr«  dirrctfy  ^xA  to  wt^ttltHit^  ^tUfi  uird  wi(h  ihr  Kodak  N>iir»l 

Trst  Caid  ISCi  »«<Je)  »l  the  copyboard.  A  m»!tr  whiip  card  ttitl  serve,  tn  whKh  caie  exi«a»e 
foe  five  lime»  the  catcuUied  eaposure  ume 

tThjj  yatur  intf»c*ie»  the  reUilre  »p«ed  of  thi«  msterui  lo  puijed  xenon  illumination  a«  mea*nred 
by  a  Iifhl  utecrator 

Indexes  are  for  lenso  focused  at  infinity  For  same-sue  reproduction,  give  four 
times  the  indicated  exposure.  Use  the  Kooax  Graphic  Aru  Exposure  Computer  to 
determine  exposure  for  enlargement  or  reduction 

ExiM^ii  af  fspmMn:  For  a  same-size  {1  I)  line  reproduction,  with  two  3S-ampere 
a'^lamps  about  48  inches  (I  2  m)  from  the  copyboard,  expose  for  atx7ut  10  seconds 

S««M  iMp^T^i  With  Kodak  Contact  Screens,  the  exposures  will  be  8  to  10  times 
longer  than  for  Imeworic  tor  glass  crosslme  screens,  the  factor  is  much  higher  and 
varies  with  the  method  of  use 


I  When  a  filter  b  used,  multiply  the  unfiltered  exposure  by  the  approxi- 
mate  filter  factor  for  that  particular  Kodak  Wkatttn  Filter  shown  in  the  table. 


Uiht  Soura 

.N'o  8  (k2> 

.No  15(0) 

No.  47H 

WTute-FUme  Arc 
Tun»jten  or  Oj&rts-Iodtae 
I^iw  Xenon  Are 

25 
1.5 
20 

50 
25 
50 

tl 
15 
16 

WOCIS5INO  MOCIOUKI  •  Uteproper  agitation  Ibr  the  times  and  tempera, 
turcs  given. 


KooaK 
DeveJoper 

Develo;>meni  Timej  (minutei) 

fVveloitment 
lUnset  (minum) 

"iXf;^     \  Arta.ion 

line 
NefAiive 

«K0OAUTMS«fW 

*K(JOAltlH 

*KooAL'rH  I-ine  Line 
*KooALrrH  l^juid  (l  i) 

2*4  Coniintiou* 
2H        1  toniinuoui 
—         j     JSee  noie  Vtow 
2^4        J  Coniinuou* 

2>i        1  2^fo4t) 
2'»              2  ioJ», 

2*4 

l^K              2    to  4 

•AvjikibJe  in  convenient.  read>  to  mix  form  m  <evf«J  pocKi^e  .jjm, 
fWiihin  th»  fjnf»-  ol  'letYbpmenl  nm^».  Mti»iJttt>rv  t^tylt*  cjn  utu»II>  be  obtjined 
♦  2*4  min«Jte»'  total  tine  (*bo«jl  JO  second*  Lon.ini  >u«  a^LUlftn  ptu*  1**  mmutn  witli  no  jeiiatfm) 
^ult  m«truft«n«  with  dev'loper 

j^^^  Indicator  Stop  Bath  or  Kodak  Stop  Bath  SB-la— 10  seconds,  at 
6$  to  70  F  {18-21  C)  with  agitation. 

31  Ha;  Kodak  Fixer  or  Kodak  Fixing  Bath  F-5  2  to  4  minutes  m  Kodak  Rapid 
Fttcr— 1  to  2  mmutes.  at  65  to  70  F  (18-21  Cj  with  agitation 

4.  WMk!  10  minutes  in  running  water  at  65  to  ''O  F  (18-21  C)  To  mtnimue  dr.mjj 
marks,  treat  m  Kodak  Photo-Flo  Solution,  or  wip**  surfaces  carefully  with  a  Kodak 
Photo  Chamois,  a  soft,  wet  viscose  »ponge.  a  Kodak  Rubber  Squeegee,  or  other  soft 
squeegee  (such  as  a  windshield  wiper  blade) 

5.  Dry. 

ItrfwctlMi  Mrf  HcMiifl:  For  clearing  Ime  negatives,  use  Kodak  Nonstainmt:  Re* 
ducer  R-14*  or  Kodak  Farmer's  Reducer  R'4a '  For  dot  etching,  only  Kodak 
Nonstammg  Reducer  R.14*  »  recommended 

•The  formula  («  pnWuhed  tn  Prottiunt  T*thntiHt\  TA^phkoV*  awi  Formul^t  Uj^  ik«  UrasAi.  ir/ 
[kodak  I'ubiyatwn  N'o  0  9).  avatUble  from  r,hoto dealer*. 

M«cfc«i»te*4  IVMMslAf :  For  information,  write  to  Kodak  m  your  country  In  L'  S  \  , 
wTitc  to  F^tman  Kodak  Company.  Rochester,  N,Y  146S0 

Th'is  film  will  be  replaced  if  dcfectiv  m  manufacture,  labeling,  or  packaging, 
r»en  though  caused  by  our  negligence  or  other  fault  Except  for  such  repiaceinent. 
the  sale  or  any  subsequent  handling  of  this  Him  is  without  other  warranty  or  Itabihty 


Figure  6-9.-A  film  data  sheet 


57.710X 


to  all  colors  and  can  utilize  the  ^ellow  and  red 
radiation  which  forms  the  greater  portion  of 


most  artificial  light.  Film  manufacturers  may 
also  assign  a  separate  index  for  carbon-arc 
ligliting.  However,  carbon-arc  lighting  closely 
resembles  daylight  in  its  color  characteristics, 
and  the  daylight  exposure  indexes  are  generally 
used. 

Many  shops  prepare  a  table  showing  approxi- 
mate exposure  times  for  each  type  of  film  used 
in  their  particular  setup.  This  table  generally 
takes  into  consideration  different  types  of  copy 
and  percentages  of  reduction  and  enlargement 
required.  You  may  follow  the  table  for  the 
average  work.  For  different  films  or  with  out- 
of-the-ordinary  work,  you  should  determine 
your  exposures  with  a  series  of  test  exposures. 

You  can  make  a  series  of  test  exposures  on  a 
strip  of  film.  To  do  this,  use  black  paper  to  mask 
off  the  copy  so  that  one  area  at  a  time  will  be 
exposed,  or,  if  you  have  access  to  the  camera 
back,  you  can  mask  off  the  film  with  black 
paper.  As  an  example,  you  may  expose  the  first 
area  for  6  seconds;  then  expose  the  second  area 
for  8  seconds.  Expose  the  other  areas  for  1 1,  15, 
20  and  27  seconds,  or  at  some  other  convenient 
intervals.  After  processing  according  to  the 
manufacturer's  instructions,  examination  will 
show  which  was  the  proper  exposure.  An 
example  of  a  test  exposure  is  shown  in  figure 
6-10. 

Characteristic  Curves 

Film  manufacturers  make  a  series  of  ex- 
posures on  a  particular  film  and  th^n  measure 
the  densities  of  the  developed  strips  and  plot 
them  on  a  graph  against  the  logarithms  of  the 
exposure  times  used  in  producing  them.  By 
plotting  the  densities  against  the  log  exposure 
times,  they  come  up  with  a  curve  something  like 
that  shown  in  figure  6-11.  This  curve  is  known 
as  the  characteristic  curve  because  it  shows  the 
properties  pecuM^^r  to  that  emulsion. 

The  foot  of  the  curve  represents  the  shadow 
areas  of  the  negative,  the  shouldc/  represents  the 
highlight  areas,  and  the  straight-line  portion 
represents  the  gray,  middletone  areas.  The  slope 
of  the  straight-line  portion  shows  the  degree  of 
contrast  it  is  possible  to  attain  in  developing  the 
film.  This  slope  can  be  measured  by  a  mathe- 
matical formula  and  assigned  a  numencal  value, 
known  as  gamma  (the  Greek  letter  7).  If  this 
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57.109 

Figure  6-10.-Results  of  six  separate  exposures  on  the  same  negative. 


slope  is  at  a  45°  angle,  for  example,  the  increase 
in  density  is  dircctly  proportional  to  the  increase 
in  exposure,  and  the  contrast  of  the  negative  is 
the  same  as  that  of  the  original.  If  the  slope  is 
steeper,  the  contrast  of  the  film  is  greater.  Most 
process  films  can  be  developed  to  a  high  contrast 
(gamma  3.0  to  10.0,  indicating  that  the  contrast 
is  3  to  10  times  that  of  the  original).  Con- 
tinuous-tone films,  on  the  other  hand,  may 
develop  to  approximately  the  same  contrast  as 
the  original  (gamma  1.0).  The  gamma,  or  de- 
veloping contrast,  builds  as  long  as  the  film  is 
left  in  the  developer,  until  it  finally  reaches  a 
point  where  it  levels  off.  Later  in  this  chapter 
you  will  learn  how  to  develop  negatives  to  a 


desired  contrast  by  the  use  of  timc-tcmperaturc 
development  charts. 

PROCESSING  THE  FILM 

As  you  have  already  seen,  when  the  scnsiti/ed 
emulsion  is  exposed  to  liglit,  the  light  acts  on 
the  silver  halidc  particles  to  form  an  image.  This 
image  is  invisible,  and  is  called  a  latent  image. 
Tlie  latent  image  can  be  converted  to  a  visible 
image  by  the  action  of  certain  chemicals.  This 
process  is  called  developing. 

When  the  exposed  film  is  placed  in  the 
developer,  the  unexposed  silver  halidc  particles 
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LOG  EXPOSURE 


Fi^re  6-11.-Characteristic  curves  for  negative  emulsions  made  by  plotting  negative  density  against  log  exposure  time. 
The  characteristic  curve  for  photomechanical  film  has  a  very  steep  slope  because  process  films  are  very  contrasty. 
Continuous-tone  films  are  less  contrasty  and  the  slope  of  their  characteristic  curves  are  not  as  steep.  It  is  necessary  to 
use  logarithms  of  exposure  times  because  the  densities  are  actually  a  logarithm  (to  the  base  of  10)  of  the  opacity  of 
the  negative.  This  means  that  density  1  represents  an  opacity  10  times  greater  than  density  a  Similarly,  a  log 
exposure  of  1  represents  10  seconds;  log  exposure  2  represents  100  seconds,  and  so  on.  Log  exposure  -1  represents 
1/lOth  second;  log  exposure  -2  represents  1/100th  second,  and  so  on. 


are  not  changed,  but  the  exposed  particles  are 
chemically  reduced  (oxidized)  to  form  black 
metallic  silver.  This  produces  a  visible  image  on 
the  film. 

FoUowing  development,  the  film  is  washed 
and  then  transferred  to  another  solution  which 
removes  the  unexposed  silver  halides  to  prevent 
further  action  by  light.  This  portion  of  the  film 
processing  is  known  as  fixing. 

Developer 

Developing  solutions  are  composed  of  a 
number  of  chemical  agents.  Each  plays  an 
important  role  in  the  reduction  of  the  exposed 


silver  halides  into  metallic  silver.  When  the  fihn 
is  placed  in  the  developer,  the  solution  pene- 
trates into  the  gelatin  and  starts  the  reduction. 
As  development  continues,  the  metallic  siber 
becomes  darker,  and  contrast  increases.  If  the 
development  continues  too  long,  the  unexposed 
silver  halides  may  become  oxidized  and  darken, 
or  "fog".  Different  films  require  different  de- 
velopers, and  different  developers  require  dif- 
ferent developing  times  to  produce  satisfactory 
negatives. 

The  developing  agent,  or  reducer,  is  the  most 
active  ingredient  in  the  developer.  Many 
chemicals  could  be  used  as  developing  agents, 
but  most  of  them  are  so  powerful  they  would 
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reduce  all  the  silver  halides  in  the  emulsion, 
exposed  and  unexposed.  A  suitable  reducer 
affects  only  the  exposed  particles  of  silver 
halide.  It  is  chosen  for  its  ability  to  convert  the 
silver  halide  in  the  emulsion  into  metallic  silver 
in  proportion  to  the  amount  of  light  reaching 
the  emulsion.  The  two  most  commonly  used 
reducers  are  hydroquinone  and  p-methylamino- 
phenol  sulfate  (which  is  known  by  the  trade 
names  Elon,  Metol,  Photol,  Pictol,  Rhodol,  and 
Veritol).  Hydroquinone  is  a  strong  reducer  and 
produces  a  high  contrast  negative,  like  that 
required  for  lithographic  work.  Elon  (and  other 
such  reducers)  produce  softer,  low  contrast 
negatives,  such  as  are  needed  for  continuous- 
tone  work.  Frequently,  combinations  of  hydro- 
quinone and  Elon  are  used  to  vary  the 
developing  formulas. 

Most  developing  agents  are  neutral  or  slightly 
acid  when  in  solution.  Since  they  do  not  work 
effectively  in  this  condition,  alkalies  are  added 
to  speed  up  the  development.  The  alkalies  also 
swell  the  gelatin  to  permit  rapid  penetration  of 
the  reducer  into  the  emulsion.  Such  chemicals  as 
sodium  carbonate,  potassium  hydroxide,  and 
borax  are  used  as  accelerations.  Sodium  hydrox- 
ide and  paraformaldehyde  are  frequently  used 
accelerators  in  photomechanical  (process)  devel- 
opers. 

Some  developers,  especially  those  containing 
paraformaldehyde,  require  an  ingredient  to  con- 
trol the  alkalinity  of  the  solution.  The  most 
commonly  used  ingredient,  called  a  buffer,  is 
boric  acid.  The  buffer  also  helps  to  keep  the 
developer  clear  by  reducing  the  precipitation  of 
substances  which  would  make  the  solution 
cloudy. 

When  in  an  alkaline  solution,  the  reducers  also 
react  readily  with  the  oxygen  in  the  air,  causing 
a  deterioration  of  the  developer.  To  lengthen  the 
life  of  the  developer,  a  preservative  is  added  to 
slow  the  rate  of  oxidation.  The  preservative 
absorbs  excess  oxygen  from  the  water  and  the 
surrounding  air.  Sodium  sulfite  is  the  most 
widely  used  preservative.  In  photomechanical 
developers,  sodium  bisulfite  and  potassium 
metabisulfite  are  frequently  used.  Since  the 
preservative  also  increases  development  time, 
only  enough  sliould  be  added  to  provide  a 
satisfactory  working  life  to  the  developer. 


A  final  ingredient  in  the  developer  is  the 
restrained  which  retards  the  speed  of  develop- 
ment and  inhibits  fog.  The  usual  restrainer  is 
potassium  bromide.  Excess  restrainer  will  cause 
slow  development;  too  little  restrainer  will  per- 
mit fogging  of  the  clear  areas  of  the  negative. 

With  use,  the  activity  of  some  of  the  ingredi- 
ents of  the  developer  will  gradually  decrease. 
The  useful  life  of  a  developer  is  usually  deter- 
mined by  the  manufacturer  and  is  published  in 
data  sheets.  The  useful  life  is  affected  by  (1 )  the 
amouni  and  type  of  film  developed;  (2)  the  ratio 
of  exposed  to  unexposed  film  area;  and  (3)  the 
age  of  the  developing  solution.  It  is  standard 
practice  to  replace  the  developer  before  its 
useful  life  is  exhausted. 

Preparing  the  Developer 

Recent  developments  in  the  manufacture  of 
processing  solutions  for  the  graphic  arts  industry 
have  made  the  mixing  and  preparation  of  solu- 
tions a  simple  process.  The  major  chemical 
manufacturers  now  produce  the  stock  solutions 
for  photomechanical  developers  in  liquid  con- 
centrate form.  These  concentrates  are  prepared 
for  use  in  the  darkroom  by  simply  diluting  them 
with  water. 

The  developers  you  use  for  processing  film  are 
separated  mto  two  parts  or  stock  solutions. 
These  stock  solutions  are  referred  to  as  part  A 
and  part  B.  One  part  stock  solution  is  mixed 
with  three  parts  of  water  to  obtain  a  working 
solution.  For  example,  to  mix  sufficient  devel- 
oper for  the  average  size  developing  tray,  pour 
eight  ounces  of  part  A  concentrate  into  a 
graduate  and  add  24  ounces  of  water.  Pour  thib 
solution  into  the  tray.  Repeat  the  same  proce- 
dure with  part  B.  Avoid  mixing  the  two  parts 
together  at  full  strength.  This  will  cause  rapid 
deterioration  of  the  developer. 

In  the  past,  the  stock  solutions  were  only 
available  in  powdered  form.  To  prepare  the 
powdered  developers,  it  was  necessary  to  dis- 
solve the  stock  solutions  in  water  heated  to  125° 
F.  Because  of  the  high  temperature  and  the 
possibility  of  undissolved  particles  in  the  solu- 
tions, it  was  common  practice  to  age  the 
solutions  for  24  hours  before  using  them.  The 
liquid  concentrate  solutions  eliminate  the  aging 
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period  entirely.  Once  the  stock  solutions  are 
mixed  with  water,  they  are  ready  for  immediate 
use. 

Ordinary  tap  water  is  generally  not  pure 
water.  Some  of  the  impurities  may  combine 
with  chemicals  in  tlie  developer  to  form  new 
compounds  which  will  reduce  the  efficiency  of 
the  developer.  Distilled  water  is  best  for  devel- 
opers, and  may  even  be  required  in  some 
formulas,  but  tap  water  is  usually  suitable. 
Aboard  ship,  your  best  possible  source  of  water 
is  the  ship's  evaporators. 

Since  film  manufacturers  prepare  their  emul- 
sions for  use  with  a  specific  developer,  you 
should  try  to  use  the  developer  recommended 
by  the  film  manufacturer.  For  example,  with 
DuPont  film,  you  should  use  DuPont  chemistry; 
with  3-M  film,  you  should  use  3-M  chemistry, 
and  soon. 

Temperature 

Althougli  temperature  has  little  effect  on  the 
film  exposure,  it  has  considerable  influence  on 
processing.  The  most  satisfactory  negatives  are 
produced  when  the  temperature  of  all  processing 
solutions  is  kept  at  68""  F.  This  is  the  standard  of 
the  photographic  industry. 

At  temperatures  below  50^  F,  development 
stops  entirely.  On  the  other  hand,  high  tempera- 
tures will  cause  the  developer  to  become  over- 
active. Overdevelopment,  fogging,  and  fill-in 
may  result.  When  temperatures  are  high,  you 
must  reduce  the  development  time  or  dilute  the 
solution.  High  temperatures  also  shorten  the 
useful  life  of  the  developer. 

At  temperatures  above  75^  F,  the  emulsion 
will  become  excessively  softened.  Reticulation 
(breaking  up  of  the  emulsion)  and  frilling 
(separation  of  the  emulsion  from  the  base  along 
the  edges)  may  then  occur.  Reticulation,  frilling, 
and  blistering  may  also  occur  when  temperatures 
of  successive  processing  solutions  vary  to  ex- 
tremes. 

As  you  have  seen  in  chapter  5,  temperature- 
controlled  sinks  are  ideal  for  maintaining  con- 
stant temperatures  for  processing  solutions.  If 
they  are  not  available,  you  may  be  able  to 
control  the  temperature  by  placing  the  trays 
containing  processing  solutions  in  a  larger  tray 
containing  ice  water  or  hot  water,  as  required. 


Never  put  ice  directly  in  the  solutions,  as  the  ice 
will  melt  and  dilute  them.  When  ice  is  not 
available,  cold  tap  wate;  may  be  used  in  the 
larger  tray,  or  processing  may  be  done  in  the 
early  morning  before  temperatures  start  to  rise. 

At  higher  temperatures,  the  use  of  a  pre- 
hardener  (such  as  Kodak  formula  SH-5)  before 
development  will  sufficiently  harden  the  emul- 
sion so  that  processing  may  be  done  at  tempera- 
tures up  to  110  ^F.  The  formula  for  this 
prehardener  and  other  valuable  data  on  high- 
temperature  problems  may  be  found  in  the 
Photo-Lab'Index. 

Developing  Time 

Because  of  the  actinic  action  of  light,  the 
exposed  portions  of  the  film  can  be  developed 
with  less  expenditure  of  chemical  energy  than 
the  unexposed  portions.  Therefore,  they  develop 
readily-long  before  the  chemicals  start  to  re- 
duce the  unexposed  silver  halides.  If  the  devel- 
opment is  carried  on  too  long,  however,  the 
developer  will  start  to  act  on  the  unexposed 
portions  and  cause  the  unexposed  areas  to  turn 
gray  (fog). 

Process  films  are  generally  developed  from  2 
to  5  minutes,  depending  upon  the  strength  of 
the  developer,  its  temperature,  and  the  degree  of 
contrast  (gamma)  desired.  You  can  use  a  jme- 
temperature  chart,  such  as  those  shown  in  figure 
6-12,  to  determine  how  long  the  film  should  be 
developed  at  a  given  temperature  to  produce  a 
given  contrast.  A  time-temperature  chart  is 
usually  included  with  each  package  of  film,  or 
you  may  find  it  in  the  P/ioto-Lah-Index,  If  you 
have  full  control  of  the  developing  temperature 
(a  properly  operating  temperature-controlled 
sink),  the  time-temperature  method  is  the  most 
consistent  method  of  film  processing.  It  allows 
you  to  control  contrast  variation  without  having 
to  manipulate  lens  aperture,  exposure  time,  or 
illumination. 

Development  by  Inspection 

Under  conditions  where  the  temperature  can- 
not be  fully  controlled,  you  may  develop  film 
by  inspection  instead  of  a  set  time  method.  You 
should  look  at  the  film  frequently  unti!  the 
image  starts  to  form,  and  at  5-  to  10-second 
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c  is^o  X  57.592 
Pigure  e-lZ.-Time-temperature  deveropment  charts.  Numbers  along  the  side  represent  the  temperature  of  the 
developer  and  those  at  the  bottom  indicate  development  time  in  minutes.  The  diagonal  lines  represent  recommended 
contrast  or  gamma.  The  heavy  horizontal  line  indicates  the  normal  developer  temperature  of  68''  F.  As  you  can  see, 
as  the  temperature  increases,  time  of  development  decreases.  When  more  than  one  developer  is  recommended  for  a 
particular  film,  the-chart  shows  a  separate  diagonal  line  for  each  developer. 


intervals  thereafter.  Total  development  time 
should  be  about  four  times  that  required  for  the 
image  to  first  appear.  For  example,  if  the  image 
begins  to  appear  at  45  seconds,  total  time  should 
be  about  3  minutes. 

Agitation  of  the  Developer 

Under  normal  conditions,  the  temperature  of 
the  developer  at  the  top  of  the  tray  will  be 
higher  than  that  at  the  bottom  of  the  tray.  Y^u 
should  agitate  the  solution  to  equalize  the 
temperature  before  the  film  is  placed  in  the 
developer.  It  is  also  necessary  to  agitate  the 
solution  while  the  film  is  being  developed.  This 
removes  the  spent  developer  and  developing 
by-products  from  the  emulsion,  and  brings  a 


fresh  supply  of  developing  solution  to  it.  Most 
process  films  are  developed  with  intermittent 
agitation.  Tliis  requires  constant  motion  of  the 
film  in  the  developer  for  the  first  15  seconds  and 
at  10  second  intervals  thereafter.  You  can  do 
this  by  moving  the  film  or  by  gently  rocking  the 
tray.  Lack  of  agitation  may  cause  film  streaks. 
However,  when  using  certain  films,  or  when 
shooting  extremely  fine  lines,  process  the  film 
without  agitation.  This  is  known  as  still  develop- 
ment. 

Deterioration 

Developing  solutions  will  deteriorate  upon 
exposure  to  air.  Some  film  developers  will 
decompose  in  a  few  hours.  Whenever  possible. 


ERLC 


152 


Chapter  6 -PHOTOGRAPHIC  MATERIALS 


schedule  your  work  in  the  darkroom  so  that  all 
the  film  processing  will  be  completed  within  a 
reasonable  length  of  time.  If  it  is  necessary  to 
process  film  several  hours  after  the  solutions 
have  been  mixed,  you  may  revive  the  developer 
by  adding  a  small  amount  of  fresh  solution.  To 
add  fresh  developer  in  this  manner  is  termed 
replenishment. 

Developers  should  not  be  used  indefinitely. 
They  should  be  replaced  when  they  have  decom- 
posed to  the  extent  that  processing  takes  about 
twice  as  long  as  normal. 

Short-Stop  Bath 

Transferring  the  film  directly  from  the  devel- 
oper to  the  fixer  may  cause  blistering  of  the 
emulsion.  It  will  also  shorten  the  life  of  the 
fixer,  since  the  alkali  in  the  developer  will 
neutralize  the  acid  in  the  fixing  solution.  For 
this  reason,  negatives  are  generally  washed  in 
plain  water  for  20-30  seconds  after  they  are 
taken  from  the  developer.  Tliis  removes  most  of 
the  developer  which  the  negative  would  other- 
wise carry  over  to  the  fixer. 

Instead  of  plain  water,  you  may  use  a  dilute 
solution  of  acetic  acid  and  water  between  the 
developer  and  fixer.  This  is  known  as  the 
short-stop  bath  because  it  instantly  stops  devel- 
opment by  neutralizing  the  alkaline  developer 
on  the  negative  and  prevents  contamination  of 
the  fixer  by  the  developer. 

At  this  point,  if  the  temperature  is  extremely 
high,  you  can  place  the  film  in  a  hardening 
solution.  Rinse  the  negative  and  place  it  in  the 
hardening  bath  for  a  few  minutes  before  fixing. 

Fixing  Solution 

The  fixer  dissolves  all  the  undeveloped  silver 
halides  in  the  emulsion  and  clears  the  film  to 
prevent  further  action  by  light.  Tlie  fixin*' 
solution  is  generally  referred  to  as  "hypo'\ 
because  the  principal  ingredient,  sodium  thiosul- 
fate  is  also  known  as  hyposulfite  of  soda  or 
hypo. 

Acetic  acid,  or  another  acid,  is  also  used  in 
the  fixer  to  neutralize  all  the  remaining  alkaline 
developer  carried  over  on  the  film.  Sodium 
sulfite  is  included  to  prevent  the  hypo  from 


being  decomposed  by  the  acid,  and  a  hardening 
agent,  such  as  potassium  alum,  is  added  to 
toughen,  or  ''tan",  the  gelatin. 

The  fixer  should  be  agitated  frequently  until 
the  white,  mUky  portions  of  the  emulsion  have 
cleared,  and  occasionally  thereafter  during  the 
remainder  of  the  fixing  time.  The  length  of 
fixing  time  is  generally  double  that  required  to 
clear  the  unexposed  portions  of  the  film,  and 
varies  from  I  to  5  minutes,  depending  upon  the 
type  of  film  and  the  solutions  used.  When  the 
negative  has  cleared,  the  film  is  no  longer 
light-sensitive  and  may  be  freely  inspected. 

If  you  need  the  negative  in  a  hurry,  you  can 
take  it  from  the  fixer  as  soon  as  it  clears.  The 
negative  can  be  used  without  proper  fixing,  but 
you  must  return  it  to  the  fixing  bath  for 
complete  fixing,  then  wash  it  thoroughly  if  it  is 
to  be  saved  for  future  use. 

The  life  of  the  fixer  is  controlled  by  its 
ingredients,  the  conditions  under  which  it  is 
used,  and  the  amount  of  developer  carried  over 
on  the  film.  It  should  be  discarded  when  it  takes 
twice  the  normal  time  to  fix  the  negative. 


Washing 

If  the  film  is  to  be  saved,  it  should  be  washed 
from  10  to  20  minutes  (depending  upon  the 
temperature  of  the  water)  in  an  ample  supply  of 
running  water  after  fixing.  If  the  chemicals  left 
by  the  fixing  bath  are  not  removed  from  the 
emulsion,  they  will  cause  brown  stains  an* 
destroy  the  image  by  oxidation.  Photographic 
paper  and  paper  negatives  should  be  washed  30 
to  40  minutes  since  they  are  more  porous  and 
the  chemicals  are  more  difficult  to  remove.  If 
the  negative  is  not  to  be  saved,  a  1  or  2  minute 
wash  is  sufficient. 

You  may  find  that  your  ship  is  faced  with  the 
problem  of  excessive  water  consumption.  Opera- 
tional requirements  may  demand  that  you  pro- 
duce vast  amounts  of  printed  matter  (with  a 
proportional  increase  in  photography)  and  the 
engineers  may  not  be  able  to  furnish  the  large 
amounts  of  fresh  water  required  for  prolonged 
photo  processing.  In  such  cases,  it  will  be 
necessary  to  use  sea  water  for  washing  negatives 
or  paper  prints.  You  should  wash  the  materials 
for  half  the  time  recommended  for  fresh  water 
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washing,  then  wash  another  5  minutes  in  fresh 
water.  Some  cameramen  use  chemical  hypo 
removers  in  the  wash  when  water  is  in  sliort 
supply.  Tliese  chemicals  reduce  the  time  re- 
quired for  washing. 

As  you  have  seen,  temperatures  above  75°  F 
may  cause  reticulation,  frilling  or  blistering.  The 
same  problems  may  result  if  there  is  great 
temperature  variation  between  the  successive 
processing  solutions.  These  solutions  should  be 
kept  at  the  same  temperature  during  all  stages  of 
processing. 

Drying 

After  washing  the  film,  you  may  go  over  it 
with  a  soft  sponge  orsciueegee  to  remove  excess 
water  before  drying.  An  excellent  soft  rubber 
squeegee  is  a  clean  windshield  wiper  blade.  You 
may  treat  all  your  negatives  with  a  wetting 
agent,  such  as  Kodak  Photo-Flo,  to  prevent 
water  spots.  You  can  hang  the  film  to  dry  in  a 
warm,  dry  room  or  in  a  drying  cabinet;  or  you 
may  dry  it  in  a  commercial  film  drier.  You 
should  avoid  using  hot  aii  driers  (such  as  hair 
driers)  as  you  may  blister  the  film. 


REDUCING 

You  have  already  seen  that  fog  may  set  in  if 
the  film  is  developed  too  long.  Fog  may  also  be 
caused  by  old  f  Im,  internal  reflections  in  the 
lens,  or  a  leak  in  the  camera  bellows.  The 
presence  of  fog  renders  a  negative  unsatisfac- 
tory, since  it  is  difficult  to  estimate  the  exact 
density  of  the  fog  and  its  influence  on  plate- 
making.  Process  negatives  require  dense  black 
solids  and  clear,  transparent  open  spaces.  If  thin 
lines  fog  or  fill  in,  you  will  generally  find  it 

quicker  and  more  efficient  to  make  a  new 
negative,  but  in  an  emergency,  you  can  dissolve 
the  unwanted  silver  in  the  image  areas  with  a 
chemical  solution,  known  as  a  reducer.  Of 
course,  when  you  dissolve  the  silvev  in  the  image 
areas,  you  will  also  dissolve  some  of  the  silver  in 
the  opaque  areas.  However,  the  opaque  areas  are 
generally  so  dense  that  a  small  amount  of 
reduction  will  not  appreciably  alter  their  value. 

A  solution  of  potassium  ferricyanide  and 
sodium  thiosulfate  (hypo),  known  as  Farmer^s 


Reducer,  is  commonly  used  for  the  reduction  of 
films  and  plates.  The  potassium  ferricyanide 
unites  with  the  silver  on  the  negative  to  form 
silver  ferricyanide,  which  in  turn  is  dissolved  by 
the  hypo. 

The  negative  may  be  placed  in  a  tray  of  the 
solution,  or  you  may  apply  the  solution  with  a 
cotton  swab  for  local  reduction.  The  speed  of 
the  reducer  depends  on  its  concentration  and 
the  quantity  of  potassium  ferricyanide  in  the 
solution.  The  formula  given  in  Appendix  II  is 
adequate  for  normal  use. 


INTENSIFICATION 

Intensification  is  just  the  opposite  of  reduc- 
tion. Intensifiers  increase  the  density  of  silver 
grains  in  the  emulsion  by  adding  compounds  of 
the  heavier  metals,  such  as  chromium  or  mer- 
cury. Solutions  of  potassium  bromide  and  mer- 
curic chloride,  and  sodium  cyanide  and  silver 
nitrate  (known  as  Monckhoven  intensifier)  are 
generally  used  for  process  negatives.  This  intensi- 
fier does  not  fog  the  film  and  tends  to  clear  the 
transparent  areas  while  adding  density  to  the 
black  areas  of  the  negative. 

To  intensify  the  negative,  you  should  first 
bleach  the  image  with  the  potassium  bromide/ 
mercuric  chloride  solution.  Then  wash  the  nega- 
tive and  blacken  it  with  the  sodium  cyanide/ 
silver  nitrate  solution.  As  you  have  already  seen, 
you  should  use  great  care  when  working  with 
cyanide  solutions. 

Intensification  isn't  quite  as  practical  as  it 
sounds.  Process  negatives  are  seldom  intensified, 
because  it  is  quicker  to  make  a  new  negative. 
Then,  too,  intensification  is  effective  only  when 
the  negative  is  underdeveloped;  underexposed 
negatives  are  almost  unaffected.  However,  it 
may  be  necessary  to  use  intensifiers  if  there  is  a 
film  shortage. 


CAUTION:  Cyanides  are  extremely 
poisonous.  In  contact  with  acids,  they 
produce  deadly  hydrogen  cyanide  fumes. 
You  should  always  use  adequate  ventila- 
tion. Never  use  acid-fixer  solution  as  a 
substitute  for  the  hypo  solution  in  the 
formula. 
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PHOTOGRAPHIC  PAPERS 

Six  gxades  of  photographic  papers  are  used  for 
•makipg  contact  prints.  The  emulsions  are  almost 
entirely  silver  chloride,  and  contact  papers  are 
often  referred  to  as  "chloride**  papers. 

Hard  (contrasty)  paper  is  required  if  the 
negative  is  thin  and  flat;  medium  grades  of  paper 
are  used  for  normal  negatives;  and  soft  papers 
are  used  for  contrasty  negatives.  Papers  are 
generally  graded  by  number.  No.  0  being  the 
softest  and  No.  5  tlie  hardest  or  more  contrasty. 

Enbrging  papers  are  faster  than  contact 
papers.  Their  emulsions  are  primarily  silver 
bromide.  These  papers  are  available  in  five 
grades  of  contrast.  The  hardest  paper.  No.  5,  is 
used  for  extremely  flat,  thin  negatives;  medium 
contrast,  No.  3,  for  norma!  negatives;  and  the 
softest,  No.  1,  for  contrasty  negatives. 

Variable  contrast  enlarging  papers  are  also 
available.  These  papers  are  coated  with  an 
emulsion  whose  contrast  depends  on  the  color 
of  the  light  source  used  during  the  exposure.  For 
example,  if  the  paper  is  exposed  with  blue  liglit 
it  renders  a  very  hard  or  contrasty  image;  and  if 
it  is  -exposed  with  green  light,  the  same  paper 
produces  a  very  soft  image.  Therefore,  it  is 
possible  by  using  a  series  of  colored  filters  to 
duplicate  on  one  grade  of  paper  a  range  of 
contrasts  that  normally  would  require  several 
different  grades  of  enlarging  paper. 

When  making  photographic  prints,  do  not  try 
to  control  contrast  by  manipulating  develop- 
ment time.  It  is  always  better  to  select  the 
proper  paper  according  to  the  type  of  negative 
and  to  control  the  contrast  by  varying  the 
exposure. 

Photographic  prints  are  processed  nuich  the 
same  as  film.  As  with  film,  you  will  achieve 
better  results  if  you  use  the  developer  recom- 
mended by  the  manufacturer  of  the  paper. 
Instructions  for  mixing  and  developing  are  usual- 
ly contained  on  or  with  each  package  of 
developer.  Kodak  I>72  (Dektol)  is  often  used 
for  photographic  prints  as  well  as  for  continu- 
ous-tone film.  Tlie  formula  may  be  found  in 
Appendix  II. 

DUPLICATING  AND  AUTOPOSITIVE 
FILMS 

The  majority  of  your  work  in  the  darkroom 
requires  that  you   use   the  standard  photo- 


mechanical films.  As  you  know,  the  photo- 
graphic image  produced  on  tliese  films  is  the 
opposite  of  the  original.  A  black-on-white  image 
(positive)  produces  a  white-on-black  image 
(negative). 

Tliere  are  other  types  of  films  which  have 
applications  in  the  lithographers*  darkroom. 
Duplicating  film  and  autopositive  film  are  two 
of  these.  With  duplicating  film,  you  can  obtain  a 
negative  directly  from  a  negative  or  a  positive 
from  a  positive.  Tne  same  is  true  of  autopositive 
film,  however,  with  autopositive  material  you 
also  have  the  capability  to  produce  a  combina- 
tion (negative  and  positive)  image  on  the  same 
piece  of  film. 

Duplicating  film  must  be  handled  in  the 
darkroom  under  either  light  red  or  yellow 
safelights.  Processing  of  duplicating  film  is  simi- 
lar to  other  photomecua;)iral  films. 

Autopositive  films  are  handled  in  ordinary 
light.  Exposure  to  white  liglit  increases  the 
density  of  autopositive  film.  To  remove  density, 
thai  is,  to  clear  the  film,  a  yellow  light  exposure 
is  made.  Autopositive  film  is  processed  in  the 
conventional  manner 

For  detailed  instructions  and  applications  of 
autopositive  and  duplicating  films  read  the 
various  guides  and  data  sheets  available  from 
film  manufajturers. 


SAFETY  PRECAUTIONS 

Many  of  the  chemicals  used  in  photographic 
work  are  skin  irritants  and  others  may  cause 
serious  injuries.  Although  not  all  photographic 
chemicals  are  poisonous,  they  should  be  treated 
as  such  and  handled  with  caution. 

Both  strong  acids  and  alkalies  will  cause 
severe  skin  burns.  If  a  strong  acid  comes  in 
contact  with  your  skin,  wash  the  place  imme- 
diately with  plenty  of  water,  then  neutralize  the 
acid  with  bicarbonate  of  sode  (baking  soda)  or 
some  other  weak  alkali.  Report  to  sickbay. 
Strong  alkalies  should  also  be  washed  off  in 
water,  then  neutralized  with  a  weak  acid,  such  as 
well-diluted  acetic  acid  (vinegar).  The  acid 
should,  in  turn,  be  washed  off  with  plenty  of 
water. 

Some  chemicals  release  poisonous  vapors  and 
should  be  handled  only  in  rooms  having  ade- 
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quale  ventilation.  Carbon  tetrachloride  is  ex- 
tremely toxic,  and  its  use  is  prohibited  aboard 
ship.  Benzol,  formaldehyde,  wood  alcohol,  am- 
monium hydroxide,  and  leaded  gasoline  are  also 
toxic.  Nitric  acid  in  contact  with  wood  or  other 
organic  materials  releases  deadly  vapors.  Fumes 
released  when  cyanides  are  contacted  fay  acids 
arc  extremely  dangerous. 

Some  chemicals  attack  or  corrode  the  trays, 
tanks  or  sinks  in  which  they  are  stored  or 
handled.  Utensils  used  to  contain  solutions 
should  be  rinsed  out  carefully  with  water  when 
the  solutions  are  emptied.  Strong  acids  or 
alkalies  should  be  stored  in  recommended  recep- 
tacles only.  Always  add  acids  to  water  gradually. 

Before  disposing  of  any  photographic  solu- 
tions, you  should  check  with  the  engineering  or 
public  works  personnel  at  your  activity  to  insure 
that  you  are  complying  with  the  Navy's  latest 
anti-pollution  regulations.  It  may  be  necessary 
to  make  special  provisions  for  your  shop's 
chemical  waste  disposal  because  of  the  reactions 
which  occur  on  some  fittings  and  pskets  in 
certain  types  of  waste  systems. 

Be  sure  to  report  to  the  medical  officer  any 
skin  eruptions  or  irritations  as  soon  as  they 
appear. 

Be  suspicious  of  large  batches  of  film  that 
seem  to  have  been  exposed.  Tliis  could  be  due  to 
radiation.  X-rays  used  by  yard  workers  or  ship's 
fcr^c  to  check  welds,  and  so  on,  are  particularly 
destructive  to  'emulsions.  You  should  make  it 
your  business  to  know  where  and  when  x-rays 
will  be  used  during  your  yard  period. 

Although  today's  Lithographer  deals  mainly 
with  commercially  mixed  chemicals  and  does 
not  have  to  deal  with  bulk  chemicals,  the  danger 
of  personal  injury  is  still  there  and  knowledge  of 
the  do's  and  dont's  is  a  must  for  safety.  The 
following  is  a  list  of  safety  practices  which  must 
always  be  observed. 

Do  maintain  scrupulous  housekeeping  prac- 
tices in  all  areas  where  checmicals  are  used. 

Do  wash  hands  with  an  acid  neutralizing-type 
hand  cleaner  and  rinse  thoroughly  with  water 
immediately  after  handling  chemicals  and  several 
times  a  day  when  using  chemicals. 

Do  impress  all  personnel  with  the  importance 
of  avoiding  skin  contact  with  chemicals  or 
chemically  contaminated  surfaces. 


Do  store  all  chemicals  in  cool,  dry,  dark 
spaces.  Separate  storage  areas  should  be  main- 
tained for  chemicals  whicu  react  violently  with 
each  other,  to  diminish  the  Janger  of  fire  or 
explosion.  For  example;  do  not  5tore  potassium 
permanganate  near  glycerin  or  cyanides  near 
acids. 

Do  take  every  precaution  when  handling  acid 
and  caustic  chemicals  so  they  will  not  come  in 
contact  with  the  skin.  These  chemicals,  when  in 
contact  with  certain  other  materials,  will  heat 
until  they  are  hot  enough  to  start  fires.  In 
addition,  strong  acids  give  off  toxic  fumes  which 
should  not  be  inhaled. 

Do  not  underestimate  glacial  acetic  acid.  This 
is  one  of  the  mo^t  dangerous  chemicals  handled 
in  the  darkroom.  It  is  a  fire  hazard,  an  explosive 
hazard,  causes  serious  bums,  and  yet  is  some- 
times handled  carelessly.  This  carelessness  is  due 
to  mofiv':ia^ion  of  its  hazardous  aspects  by 
dilution.  Because  it  is  used  in  weak  solutions, 
many  fail  to  be  impressed  with  its  dangerous 
potentials  in  concentrated  form.  It  is  also  very 
dangerous  in  contact  with  chromic  acid  (photo- 
graphic tray  cleaner),  sodium  peroxide,  or  nitric 
acid. 

Do  not  handle  this  acid  in  a  confined  space. 
Always  insure  plenty  of  ventilation.  Acetic  acid 
fires  can  be  extinguished  with  water  spruy  or 
fog,  with  carbon  dioxide,  dry  chemical  (sodium 
bicarbonate)  foam,  or  other  olanketing  or 
smothering  type  of  extinguisher. 

Do  not  procure  acetic  acid  stronger  than  28 
per  cent  concentration. 

Do  remember  that  acetic  acid  freezes  at  60^ 
F  Always  insure  protection  ugainst  this. 

Do  not  underestimate  hydrogen  peroxide. 
Tiie  use  of  3  per  cent  hydrogen  peroxide  as  a 
hypo  eliminator  \u  comparatively  safe,  but  the 
increased  uses  of  this  chemical  have  resulted  in 
its  sale  in  concentrations  of  30  to  70  per  cent 
solutions.  Hydrogen  peroxide  ir  these  strengths 
is  a  dangerous  fire  hazard,  as  well  as  a  danger- 
ously corrosive  agent  if  it  to.'ches  the  skin  or 
eyes.  When  heated,  shocked,  or  contaminated 
with  catalytic  decomposition  agents  such  as 
metals  and  their  salts,  dusts,  and  alkalies,  hydro- 
gen peroxide  is  higlily  explosive  and  constitutes 
a  disaster  hazard.  Never,  under  any  condition, 
procure  this  chemical  in  strengths  greater  than 


Chapter  6-PHOTOGRAPHIC  MATERIALS 


30  per  cent  and  do  not  use  a  30  per  cent 
solution  even  in  attached  chemical  control  lab- 
oratories, unless  it  can  be  handled  properly. 

Do  not  add  water  to  acid,  always  add  acid  to 
water  If  water  is  added  to  the  acid,  it  may  cause 
the  acid  to  generate  a  sudden  heat  sufficient  to 
cause  the  solution  to  boil  and  splatter  on  you. 

Do  not  mix  photographic  chemicals  in  thick 
glass  containers;  use  Pyrex  glass  containers. 
Rapid  temperature  changes  generated  by  chemi- 
cals in  reaction  cause  regular  glass  containers  to 
break  more  easily  than  thinner  Pyrex  containers, 
whose  characteristics  of  viscosity  or  elasticity 
react  to  thermal  expansion  or  contraction  with 
less  danger  of  breakage. 

Do  not  mix  an  acid  and  a  cyanide;  this 
mixture  produces  a  lethal  gas. 

Do  always  use  cool  water  for  dissolving  strong 
alkalies  such  as  sodium  hydroxide  or  potassium 
hydroxide. 


Do  wash  down  promptly  any  spills  of  chemi- 
cal solutions  or  liquid  chemicals. 

Do  not  place  acids  diluated  with  water  into 
steel  containers,  because  acids  in  dilution  attack 
steel  rapidly.  Concentrated  acid  can  be  stored  in 
steel  drums  and  can^  jccause  it  will  not  attack 
steel. 

Do  not  store  photographic  chemicals  unless 
containers  are  plainly  marked  as  to  content. 

Do  make  the  shelves  sufficiently  sturdy  for 
the  storage  of  photographic  chemicals  and  pro- 
vide them  with  suitable  guard  rails  to  prevent 
the  chemicals  from  sliding,  rolling,  or  falling  off 
the  shelves. 

Do  not  start  siphoning  action  when  trans- 
ferring chemical  solutions  througli  tubing  by 
sucking  on  the  exposed  end  of  the  tube. 


CHAPTER  7 

THE  LINE  NEGATIVE 


The  majority  of  the  negatives  you  will  shoot 
as  a  Navy  Lithographer  will  be  line  negatives.  In 
this  chapter  you  will  learn  the  steps  and  tech- 
niques used  to  produce  line  negatives  from 
various  types  of  copy. 

As  you  study  the  following  pages,  keep  in 
mind  how  important  the  negatives  are  to  an 
offset  printing  job.  Although  the  platemaker  and 
pressmen  are  able  to  overcome  many  problems 
caused  by  poor  negatives,  negatives  which  have 
been  properly  exposed  and  processed  always 
yield  the  best  results.  In  many  cases,  a  poor 
quality  offset  printing  job  can  be  traced  to 
negatives  that  have  been  underexposed,  over- 
exposed, or  improperly  developed. 

Standardization 

In  order  to  obtain  consistent  results  in 
photography,  it  is  necessary  to  standardize 
operations  whenever  possible.  If  you  use  the 
same  materials  in  the  same  way  each  time,  you 
can  expect  to  get  reasonably  uniform  results.  On 
the  other  hand,  guesswork  and  haphazard 
methods  invariably  result  in  poor  work  in 
addition  to  a  waste  of  time  and  materials. 

Another  important  point  to  observe  when 
you  are  working  in  the  darkroom,  is  to  make 
just  one  change  to  your  operations  when  you  are 
having  problems.  For  example,  if  the  image 
develops  slowly  when  you  are  processing  a 
negative,  the  cause  can  probably  be  attributed  to 
underexposure,  cold  developer,  or  old  developer. 
(See  Table  7-1,  which  follows  this  chapter.)  To 
remedy  this  problem,  you  should  make  an 
exposure  adjustment  or  check  your  developer. 
In  this  instance,  you  should  check  your  devel- 
oper first  and  either  replace  it  or  heat  it  to  the 
proper  temperature,  if  required,  and  process 
another  piece  of  film.  If  the  image  continues  to 
develop  slowly,  or  your  developer  checked  out 
satisfactory,  then  you  should  make  an  exposure 


adjustment.  By  making  one  change  or  check  at  a 
time,  you  are  able  to  isolate  the  cause  and 
observe  the  results  to  the  change  you  have  made. 

The  Copy 

The  copy  is  the  most  important  factor  for  the 
cameraman  to  consider  in  planning  his  camera 
set-up.  From  the  copy  he  decides: 

1.  The  position  of  the  camera  lamps. 

2.  What  type  of  film  to  use. 

3.  Which  filter,  if  any,  to  use. 

4.  The  proper  lens  aperture  and  exposure 
time. 

When  they  are  shooting  line  work,  most 
cameramen  expose  for  the  background  rather 
than  the  image,  because  it  is  the  background 
which  registers  (as  the  black  areas)  on  the  film. 
If  the  copy  is  prepared  on  a  tinted  or  colored 
stock,  or  on  a  stock  having  a  very  rough  surface, 
less  light  is  reflected  into  the  camera  and  a 
longer  exposure  is  necessary  than  is  required  if 
the  copy  is  prepared  on  a  smooth,  white  stock. 
There  is  no  formula  for  determining  how  much 
the  exposure  must  be  increased.  This  is  some- 
thing you  must  learn  from  experience  and  test 
exposures. 

If  the  copy  background  is  too  dark,  it  may  be 
necessary  for  you  to  use  another  type  of  film  or 
to  use  a  filter.  Since  filters  absorb  part  of  the 
light,  you  must  increase  the  exposure  time.  The 
term  filter  factor  describes  the  number  of  times 
the  basic  exposure  must  be  increased  when  a 
filter  is  used.  The  filter  factor  varies  according  to 
the  filter  itself,  the  type  of  light  source  used  for 
the  exposure,  and  the  particular  type  of  film 
you  are  using.  To  find  the  filter  factor  for  the 
film  and  light  source  you  are  using,  consult  the 
film  data  sheet  packaged  with  the  film.  The 
filter  factors  for  Kodalith  Ortho  Film,  Type  3 
are  shown  in  figure  7-1. 
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FILTER 

LIGHT  SOURCE 

PULSED 
XENON  ARC 

CARBON 
ARC 

TUNOSTEN 

6REEN  (58} 

3.0 

4.0 

2.5 

BLUE  (47B) 

16 

12 

25 

OP.  YELLOW  (15) 

5.0 

5.0 

2.5 

LT.  YELLOW  (K1) 

2.0 

2.5 

1.5 

57.711 

Figure  7-1.-Filter  factors  for  one  type  of  film 
(Xodalith  Ortho  Type  3). 

The  exposure  lime  for  a  line  negative  is  also 
affected  by  the  difference  of  size  between  the 
original  copy  and  the  size  required  of  the 
negative.  However,  if  the  camera  you  are  oper- 
ating has  a  diaphragm  control  system,  you  can 
keep  the  exposure  time  constant.  This  device 
makes  an  adjustment  to  the  lens  aperture  that 
regulates  the  amount  of  light  for  shots  that  are 
either  enlargements  or  reductions.  Tlie  dia- 
phragm control  system  is  discussed  in  greater 
detail  in  chapter  5. 


STEP-BY-STEP  OPERATIONS 

The  procedures  followed  to  obtain  line  nega- 
tives in  this  chapter  are  not  written  for  any 
particular  model  camera  or  darkroom  equip- 
ment. The  equipment  you  will  use  will  vary 
from  shop  to  shop.  There  are  slight  differences 
in  copyboards,  lensboards,  and  focusing  systems 
of  cameras.  Bear  in  mind  that,  although  the 
physical  structure  of  equipment  varies,  the 
principles  of  photography  remain  the  same  and 
operaring  procedures  are  usually  similar. 

Ci  eking  the  Copy 

Before  you  attempt  to  make  a  negative,  you 
should  carefully  examine  the  copy  for  damage 
or  apparent  omissions.  Check  the  work  order  or 
job  jacket  as  well  as  the  copy  for  any  informa- 
tion or  instructions  you  need  to  know.  In  most 
cases,  the  percentage  of  enlargement  or  reduc- 


tion required  will  be  written  on  the  work  order 
by  the  person  who  prepared  it.  If  this  informa- 
tion isn't  furnished,  you  will  have  to  use  a 
scaling  wheel  (see  fig.  5-33)  to  determine  the 
focal  settings. 

Mounting  the  Copy 

To  mount  the  copy,  tilt  the  copyboard  to  the 
horizontal  position  by  releasing  the  catch  at  the 
base  of  the  board.  Unhook  and  raise  the  glass 
frame,  and  place  the  copy  in  the  center  of  the 
copyboard,  with  the  top  of  the  image  toward 
the  lensboard  (to  the  left).  (See  fig.  7-2.)  You 
can  determine  the  center  by  the  reference  marks 
on  the  bed  of  the  copyboard.  If  the  copy  has 
large,  unnecessary  white  margins,  you  can  cover 
them  with  strips  of  black  paper  to  reduce  glare. 

Next,  check  the  copyboard  glass  to  see  that  it 
is  clean  on  both  sides.  Then  close  and  lock  the 
glass,  switch  on  the  vacuum  pump,  and  turn  the 
copyboard  vacuum  valve  to  the  **on''  position. 

As  soon  as  the  air  is  exhausted  from  the 
copyboard  frame,  and  the  copy  is  pressed  tight 
against  the  glass  cover,  return  the  copyboard  to 
the  vertical  position  and  lock  it  in  place. 

Setting  the  Camera  Lamps  and  Lens 

As  a  rule,  cameramen  keep  the  camera  lamps 
at  a  predetermined  angle  and  distance  from  the 
copyboard.  Most  cameramen  have  two  positions 
for  the  lamps:  one  for  normal  work,  and  another 
for  larger  copy.  Although  it  may  differ,  lamp  to 
copyboard  distance  for  normal  work  is  generally 
three  feet.  At  the  start  of  each  day,  check  the 
lamps  to  insure  that  they  are  working  property 
and  that  all  the  elements  are  lighting. 

After  the  lamps  have  been  checked,  set  the 
i^ns  to  the  correct  f/stop.  A  setting  of  f/22  for 
same  size  work  is  accepted  as  standard  by  most 
authorities. 

Focusing  the  Camera 

After  you  enter  the  darkroom,  your  next  step 
is  to  focus  the  camera.  The  copy  imago  is 
brought  into  focas  by  turning  the  hand  wheels 
that  position  tlie  copyboard  and  lensboard. 
Tlieir  respective  positions  are  indicated  to  you 
by  the  metal  tape  readings  seen  in  the  tape 
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Ftyure  7-2.-The  copy  is  mounted  fn  the 
copyboard  in  the  horizontal  position. 

viewing  window.  Most  process  cameras  have  red 
safe-lit  viewing  windows  to  did  you  in  accurately 
reading  the  tapes.  If  you  are  using  panchromatic 
film,  you  will  have  to  secure  these  lights  when 
the  film  is  being  loaded  on  the  vacuum  back. 
Otherwise  you  will  expose  the  film  because  of 
its  sensitivity  to  red  light. 

If  test  negatives  have  shown  that  the  v-^amera 
scales  are  accurate,  you  may  focus  most  jobs  by 
just  using  the  handwheels  and  tape  readings.  If 
they  aren't  accurate,  or  if  the  job  is  critical 
work,  it  will  require  further  visual  focusing. 

To  focus  the  camera  visually,  move  the 
lensboard  and  the  cop>  board  until  you  reach  the 
proper  settings  on  the  tapes.  Then  swing  the 


vacuum  back  either  down  or  to  the  side, 
depending  on  the  model  camera  you  are  using, 
and  swing  the  ground  glass  into  the  focal  plane. 
Next,  set  the  master  switch  on  the  control  panel 
to  the  **on"  position,  and  tlien  open  the  shutter 
and  turn  on  the  liglits  by  moving  the  arc  and 
shutter  switches  to  the  "manual"  positions. 

Measure  the  image  on  the  ground  glass  with  a 
ruler  or  check  the  dimensions  with  markings 
previously  prepared  on  the  glass.  If  adjustments 
for  size  are  necessary,  first  move  the  lensboard; 
then  relocate  the  copyboard  and  bring  the  image 
into  focus.  If  the  image  consists  of  very  fine 
lines,  you  should  examine  it  with  a  magnifier  to 
ensure  that  it  is  sharp.  When  the  size  is  correct 
and  the  image  is  sharp,  lock  the  copyboard  and 
lensboard  in  position. 

)\hen  focusing  the  camera  visually,  camera- 
men sometimes  prefer  to  have  the  lens  dia- 
phragm wide  open,  because  the  wider  opening 
admits  more  light  to  the  camera  and  produces  a 
brighter  image  on  the  ground  glass.  This  is  not 
necessary,  as  a  rule,  if  the  focal  length  of  the 
lens  is  over  10  inches,  but  it  is  useful  for  lenses 
with  very  short  focal  lengths.  Once  the  image  is 
in  focus,  you  should  stop  the  lens  down  to  the 
aperture  you  will  use  for  the  exposure,  and  again 
check  the  focus.  This  is  necessary  because  the 
focus  sometimes  changes  as  the  lens  is  stopped 
down.  In  such  cases,  it  is  necessary  to  focus  the 
camera  at  the  aperture  to  be  used  for  the 
exposure.  Fine  line  work  should  always  be 
focused  with  the  aperture  to  be  used  for  the 
exposure,  and  the  image  should  be  examined 
with  a  magnifier  before  the  exposure.  As  you 
can  see  in  figure  7-3,  there  are  small  clear  spaces 
on  the  ground  glass.  These  are  the  best  places  to 
check  critical  focus  with  a  magnifier. 

Loading  the  Film 

Once  the  focusing  is  completed,  switch  off 
the  lights  and  close  the  shutter.  Then,  move  the 
ground  glass  out  of  the  way  and  move  the 
vacuum  back  to  its  loading  (horizontal)  position. 
Center  the  film  on  the  vacuum  back  with  the 
emulsion  side  up,  so  that  the  emulsion  will  face 
the  lens  when  the  camera  back  is  closed  for  the 
exposure.  (See  fig.  7-^.)  If  you  are  using 
Colorblind  or  ortho  film,  you  can  determine  the 
emulsion  side  by  examining  the  film  at  a 
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Figure  7-a-A  masnifier  is  placed  over  the  clear  areas  of 
the  ground  glass  to  check  the  critical  focus  of  the 
copy. 

reasonable  distance  from  the  safelight.  The 
emulsion  side  is  always  the  light,  dull  side.  If 
you  are  using  pan  film  (and  must  work  in  total 
darkness),  you  can  tell  the  emulsion  side  from 
the  notches  in  the  upper  rijht  corner.  Another 
method  of  determining  the  emulsion  side  is  to 
moisten  your  lips  and  press  a  corner  of  the  film 
between  them.  The  emulsion  side  will  stick  to 
your  lip. 

You  have  already  seen  in  chapter  5  how  to 
control  the  vacuum  on  the  vacuum  back.  Once 
the  vacuum  has  been  switched  on,  and  the  film 
is  flat  on  the  surface,  raise  the  back  to  its 
vertical  position  and  lock  it  in  place. 

Exposing  the  Film 

You  are  now  ready  to  expose  the  film.  The 
camera  you  are  operating  will  have  a  control 
panel  similar  to  the  one  shown  in  figure  7-5.  In 
addition  to  a  timing  device,  these  panels  have 
individual  switches  that  control  the  power  sup- 
ply, the  camera  lamps,  and  the  shutter. 

To  set  the  panel  for  an  exposure  the  lamp  and 
shutter  switches  must  be  placed  in  the  ''auto- 
matic" position  and  the  power  switch  is  placed 
in  the  "on"  position.  The  timer  is  set  by  moving 
the  selector  hand  to  desired  number  of  seconds. 


The  start  button  is  then  pressed,  which  simul- 
taneously opens  the  shutter  and  energizes  the 
lamps  and  counter.  When  the  exposure  is  com- 
pleted, the  lamps  are  shut  off  and  the  shutter  is 
automatically  closed. 

Although  it  is  impossible  to  designate  an 
exact  exposure  time  for  a  particular  film  and 
camera  set-up,  you  can  find  a  recommended 
exposure  from  the  manufacturer's  film  data 
sheet.  Of  course,  if  your  set-up  varies,  your 
exposure  times  will  also  vary.  The  age  and  speed 
of  the  film  you  are  using  as  well  as  the  nature  of 
your  copy  are  factors  that  will  affect  the  length 
of  your  exposures. 


Film  Processing 

If  your  darkroom  is  equipped  with  a  tempera- 
ture controlled  sink,  you  can  expect  to  obtain 
uniform  results  when  you  develop  your  nega- 
tives by  the  time-temperature  method.  This 
method  is  discussed  in  chapter  6. 

If  you  do  not  have  a  temperature  controlled 
sink,  you  should  keep  a  thermometer  in  the 
developer  so  you  can  quickly  determine  the 
correct  developing  time  by  consulting  a  time- 
temperature  chart  like  the  one  shown  in  figure 
6-12. 

Once  you  have  determined  the  correct  devel- 
opment time,  set  the  darkroom  timer  for  the 
amount  of  time  required.  Immerse  the  film 
uniformly  in  the  developer  by  first  drawing  it 
emulsion  side  down  through  the  developer.  Then 
quickly  flip  it  over  and  let  the  film  rest  on  the 
bottom  of  the  developing  tray.  (See  fig,  7-6.) 
During  the  development,  you  should  agitate  the 
developer  continuously  with  a  smooth,  rocking 
motion  of  the  tray. 

When  the  developing  time  has  elapsed,  remove 
the  film  from  the  developer  and  place  it  in  the 
stop  bath  solution  to  quickly  stop  all  develop- 
ment. After  10  to  15  seconds  in  the  stop  bath, 
place  the  film  in  the  fixing  solution.  When  the 
milky  appearance  is  gone  from  the  image  areas, 
you  can  turn  on  the  regular  lights  in  the 
darkroom  if  all  unexposed  film  in  the  darkroom 
is  protected  from  the  lights.  The  total  time  the 
negative  must  remain  in  the  fixing  solution 
varies  according  to  the  type  of  film  and  fixing 
solutions  you  are  using. 
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Figure  7-4.— The  film  is  centered  on  the  vacuum  back  with  the  emulsion  side  facing  out 


You  can  determine  the  correct  amount  of 
time  by  consulting  the  film  data  sheet.  After 
fixing,  the  negative  must  be  given  a  thorough 
wash  in  running  water  to  remove  all  traces  of  the 
processing  solutions.  Usually  the  film  should  be 
washed  for  a  minimum  of  ten  minutes. 


Inspection 

After  the  film  has  been  processed,  you  shoukl 
examine  the  negative  for  (juality.  It  isn't  neces- 


sarv'  to  dry  the  negative  completely  before 
inspecting  it.  use  a  s(|ueegee  and  a  clean  flat 
surface  to  wipe  off  the  excess  water, 

F^lace  the  negative  on  a  light  table,  emulsion 
sule  down,  and  examine  it  closely  with  a 
magnifier.  A  properly  exposed  and  processed 
negative  will  have  clear,  sharp  transparent 
(image)  areas.  The  black  (non-image)  areas 
should  appear  dense  throughout  with  few  pin- 
holes. Also  check  that  you  have  followed  any 
special  instructions  and  that  the  complete  image 
is  on  the  negative. 
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Figure  7-5.-A  typical  camera  control  panel. 


Compare  your  negatives  to  the  samples  shown 
in  figure  7-7.  As  you  can  see,  the  good  negative 
has  sharp,  clear  transparent  areas.  The  other  two 
negatives  are  not  acceptable.  They  lack  the  sharp 
detail  in  the  image  areas.  When  you  are  examin- 
ing negative  quality,  have  a  specific  point  in 
mind  to  check.  Some  experienced  cameramen 
use  the  small  openings  in  the  letters  "A"  and 
"e**  as  to  their  quality  checks;  others  look  at  the 
tips  of  the  letters  "m**  and  "w*\  If  the  images 
are  sharp  and  clear  in  these  areas,  the  negative 
should  be  acceptable. 


SENSITIVITY  GUIDES 

Many  cameramen  use  a  sensitivity  guide  simi- 
lar to  the  one  shown  in  figure  7-8  when  they  are 
photographing  line  copy.  The  guide  is  placed  in 
an  open  area  of  the  copy  in  the  copyboard.  The 
best  location  for  the  guide  is  in  the  center  of  the 
copy,  although  it  can  be  placed  along  the  copy 
edge.  The  image  of  the  guide  as  it  appears  on  the 
film  being  developed  is  used  as  a  gage  to  indicate 
when  the  film  has  been  developed  to  the  correct 
point.  The  cameraman  refers  to  a  chart  to  learn 
which  step  should  be  developed  solid  for  the 
type  of  copy  he  is  photographing.  (See  fig.  7-9.) 

For  example,  you  can  see  from  the  chart  that 
for  normal  copy  shot  at  40%  to  1 20%  of  original 
size,  step  4  on  the  guide  should  be  developed 


A. 


57.715 

Figure  7-6.-To  begin  development,  the  film  is  quickly 
drawn  through  the  developer  (A);  then  it  is  flipped 
over  with  the  emulsion  side  facing  up  in  the  tray  (B). 


solid  (black)  to  obtain  a  negative  of  the  correct 
density.  If  the  same  shot  is  being  made  of  copy 
that  consists  ot  tine  lines,  step  i  should  be 
developed  solid  (black)  to  obtain  the  correct 
negative  density. 

The  sensitivity  guide  must  be  cut  from  the 
negative  or  masked  out  when  the  negative  is 
stripped  into  the  flat.  There  are  similar  sensi- 
tivity guides  that  may  be  used  in  platemaking, 
which  are  discussed  in  chapter  10. 
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An  un(  An  unJAii  iiiu 
density  densit|densit^ 
tive  w  tivq  wltix  e 


CORRECT 


INCORRECT- 


Fij^jre  7-7. -The  image  areas  of  a  negative  appear  sharp  and  clear  when  it  has  been 
properly  exposed  and  processed. 


57.716X 


57.183(57C)X 

Figure  7-a-The  Stouffer  Sensitivity  guide  may  be  used 
as  a  visual  aid  to  determine  when  the  correct 
development  of  line  negatives  has  been  attained  The 
two  patterned  areas  at  the  top  can  be  used  to  check 
the  camera's  focusing  system. 

O 
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POSITIVE  COPIES 

Occasionally,  it  will  be  necessary  for  you  to 
make  positive  copies  on  film  for  overprints,  and 
other  purposes.  You  can  make  tliese  positives 
with  the  enlarger,  by  copying  in  the  process 
camera,  by  contact  printing,  or  by  using  reversal 
type  film. 

Using  the  enlarger,  you  would  proceed  much 
as  if  you  were  making  enlargements  on  paper; 
place  the  negative  in  the  carrier,  focus  the  image 
on  the  easel,  place  the  film  in  position,  and 
expose.  You  should  remember  that  most  process 
films  you  would  use  for  making  positives  are 
considerably  faster  than  enlarging  papers,  and 
you  must  decrease  your  exposure  accordingly. 

You  can  make  positive  copies  by  placing  the 
negative  in  front  of  the  process  camera  on  a 
piece  of  opal  glass  and  putting  a  lamp  behind  it 
for  illumination.  Opal  glass  is  a  white,  trans- 
lucent glass,  similar  to  the  ground  glass  at  the 
camera  back.  Some  types  of  cameras  have  a 
cut-out  in  the  center  of  the  copyboard  in  which 
opal  glass  may  be  mounted  for  this  **backlight- 
ing"  exp^  ire  of  negatives  and  transparencies. 
The  light  source  must  not  shine  directly  into  the 
lens.  Some  cameramen  construct  a  light  tunnel 
from  sheets  of  index  paper  and  mount  it  from 
the  lens  to  the  negative  to  prevent  unwanted 
rcfiections. 
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DENSITY  OF  COPY 


SIZE  OF  COPY 
10-40%  40-120%  120-400% 


EXTRA  HEAVY  COPY 
BLACK  80LD  TYPE 
ETCHING  PROOFS 
PHOTO  PROOFS 

4 

BLACK 

S 

BLACK 

6 

BLACK 

NORMAL  COPY 
GOOD  BLACK  TYPE  PROOFS 
WITH  rmt  SERIFS 

^cn  and  ink  drawings 

printed  forms 

3 

BLACK 

4 

BLACK 

5 

BLACK 

LIGHT  COPY 
CREt  COPT 

ORDINARY  TYPEWRITTEN 
SHEETS 

PRINTED  FORMS  LIGHT  LINES 
GOOD  PENCIL  DRAWINGS 

2 

BLACK 

3 

BLACK 

4 

BLACK 

EXTRA  LIGHT  COPY 
EXTRA  fiKf  LINES 

pencil  drawings 
Extra  light  grey 

-  »v 

1-2 
BLACK 

2 

BLACK 

3 

BLACK 

B7.717X 

FigMre  7-9. -Chart  used  with  the  Stouffer 
Sensitivity  Guide. 


To  make  a  contact  positive,  you  should  place 
the  negative  over  a  piece  of  film,  (emulsion  to 
emulsion),  in  the  vacuum  printer.  Qose  the 
frame,  exhaust  the  air,  and  expose  the  film.  You 
should  use  a  weak,  diffuse  light,  placed  far 
enough  from  the  emulsion  so  that  an  exposure 
of  10  seconds  or  more  is  required.  This  may 
require  the  use  of  a  small  bulb  in  a  safelight 
housing,  or  a  variable  density  filter  over  the  light 
source. 

Autopositive  and  duplicating  films,  which 
were  discussed  in  chapter  6,  may  also  be  used  to 
produce  positive  copies  of  negatives.  Generally, 
these  products  are  used  in  a  vacuum  printer,  as 
outlined  above.  They  are  exposed  through 
amber  sheeting  (to  eliminate  all  blue  and  blue- 
violet  light)  to  a  strong  light  source,  such  as  arc 
lamps  or  pulsed  xenon  lamps.  They  are  then 
processed  much  as  normal  work,  but  developing 
is  done  with  continuous  agitation  (the  tray  is 
rocked  constantly  throughout  the  developing 
period).  Specific  instructions  for  the  various 
types  of  direct  positive  materials  are  packed 
with  each  box.  This  system  is  frequently  used  in 


commercial  shops  for  making  duplicate  nega- 
tives. 


NEGATIVES  FOR  COLOR 
REPRODUCTION 

Regulations  regai-ding  color  printing  are  set 
forth  in  the  Department  of  the  Navy  Publica- 
tions and  Printing  Regulations  (NavExos  P-35). 
In  general,  color  should  not  be  used  for  decora- 
tive purposes;  it  should  be  used  only  when  it  has 
a  functional  value. 

If  you  do  have  occasion  to  work  with  color, 
you  will  find  that  it  is  a  simple  matter  to  make 
line  shots  for  color  reproduction  if  the  copy  has 
been  property  prepared.  As  you  have  seen  in 
chapter  4,  if  the  colors  do  not  overiap,  a  simple 
black-and-white  drawing  is  all  that  is  required.  It 
should  have  a  tissue  overiay  attached  to  indicate 
the  parts  of  the  drawing  that  are  to  go  in  color 
and  the  colors  to  be  used.  You  then  shoot  as 
many  negatives  from  the  original  as  are  neces- 
sary to.reproduce  the  number  of  colors  desired, 
and  mask  off  each  negative  so  that  only  the 
desired  color  areas  are  printed  on  the  plate.  If 
the  work  is  very  simple,  you  may  be  able  to  use 
a  paper  mask  and  shift  it  about,  so  that  plates 
for  all  colors  can  be  made  from  the  same 
negative.  By  using  both  water-soluble  and 
alcohol-soluble  opaques,  as  you  will  learn  to  do 
in  chapter  9,  several  color  printing  plates  can  be 
made  from  the  same  negative. 

When  colors  overiap,  it  is  best  to  have  a 
separate  black-and-white  drawing  for  each  color 
and  to  make  a  separate  negative  from  each 
drawing.  Figure  7-10  illustrates  artwork  pre- 
pared for  a  twQ-color  job. 

If  the  copy  is  prepared  in  color,  you  may  have 
to  use  filters.  Sometimes  it  may  be  simpler  to 
ask  the  artist  to  re-do  the  copy  in  black-and- 
white. 


COLORED  COPY 

If  you  use  the  proper  type  of  film,  you  may 
be  able  to  photograph  colored  copy  without  the 
use  of  filters.  Sometimes,  however,  there  is  so 
little  contrast  between  the  subject  and  the 
background  that  filters  are  indispensable.  When 
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PLATE  ANDTHE  CAMERAMAN  SHOOTS  IT  AS  ONE  SHOT,  CUTTING 
THE  NEGATIVE  TO  MAKE  TWO  SEPARATE  PLATES. 


AN  ACETATE  OVERLAY  IS  ATTACHED  TO  THE  DRAWING  AND  THE 
MATERIAL  FOR  THE  SECOND  COLOR  IS  DRAWN  IN  ON  THE 
ACETATE  m  BLACK  INK, 


57.1-5 

Figure  7-10.- Artwork  prepared  for  a  two-color  job.  Acetate  overlays  are  often  used  for  black-and-white  work  also.  For 
example,  when  lettering  or  line  work  is  superimposed  on  a  halftone. 


ERIC 


Chapter  7^THE  LINE  NEGATIVE 


the  sfbject  is  to  be  made  dark  against  a  light 
backgiound,  you  should  select  the  filter  which 
will  transmit  the  color  of  the  background  and 
absorb  the  color  of  the  subject,  so  that  it  will 
photograph  as  black.  Figure  7-11  shows  com- 
binations of  filters  and  films  to  photograph 
various  colors. 

If  you  write  on  paper  with  a  red  crayon  and 
try  to  read  it  by  the  red  safelight  in  the 
darkroom,  you  will  find  that  the  lettering  is 
practically  invisible.  But  if  you  were  to  look  at 
the  lettering  under  a  mercury-vapor  lamp  it 
would  appear  black  because  this  lamp  gives  off 
no  red  radiation.  That  is  the  effect  of  the  filter. 
Filters  transmit  some  colors  freely,  making  them 
photograph  as  white  or  light  shades  of  gray;  and 
they  absorb  the  radiations  of  other  colors, 
making  them  photograph  as  black  or  deep 
shades  of  gray. 

Orthochromatic  film  is  the  workhorse  of  the 
litho  shop  because  it  is  suitable  for  almost  all 
types  of  work.  However,  panchromatic  tllm 
must  be  used  when  red  filters  are  required 
because  ortho  films  are  not  sensitive  to  red. 
Since  the  light  entering  the  camera  assumes  the 
same  color  as  the  filter,  no  image  will  register  on 
the  film  if  a  red  filter  is  used  with  ortho  film 
because  all  light  striking  the  film  will  be  red. 

Whenever  you  are  required  to  photograph 
colored  copy,  you  may  find  the  following  hints 
helpful: 


RLM  AND  FILTER  GUIDE 

Flim  TO  USE  TO 
PHOTOGRAPH  AS  BLACK  (HOLD) 

FILTER  TO  USE  TO 
PHOTOGRAPH  AS  WHITE  (DROP) 

PANCHROMATIC. 
ORTHOCHROMATIC 

COLOR 

PANCHROMATIC 
ORTHOCHROMATIC 

C5 

NONE 

RED 

A 

K2or  0 

K2or  G 

BLUE 

C5 

C5 

C5 

C5 

YELLOW 

A  or  G 

K2or  G 

A 

C5 

GREEN 

B 

B  or  K2 

e 

K2 

ViOLET 

C5 

C5 

Bor  CS 

C5 

ORANGE 

A  or  G 

K3or  G 

WRATTEN  FILTERS  ARE  DESIGNATED  AS  FOLLOWS 

A 

RED  (•25) 

G 

DEEP  YELLOW  (.IS) 

B 

GREEN  (•58) 

K\ 

LIGHT  YELLOW  (.6) 

C5 

BLUE  (•47) 

K2 

YELLOW  (.8) 

57.718 

Figure  7-11.-Film  and  filter  combinations  used  to 
photograph  various  colors.  Because  of  variations  in 
film  emulsions  and  specific  color  hue,  it  may  be 
necessary  to  use  combinations  of  filters  for  some 

copy. 

7.  Overexposure  will  help  to  drop  a  color 
when  no  filter  is  used.  Underexposure  will  help 
hold  a  color  when  no  filter  is  used. 


1.  To  DROP  a  color  use  a  filter  of  the  same 
color,  preferably  darker  than  the  color  you  wish 
to  drop. 

2.  To  HOLD  L  color  use  a  filter  which  is 
complementary  to  the  color  which  you  wish  to 
hold. 

3.  Use  a  green  filter  to  intensify  pencil 
drawings. 

4.  To  obtain  a  negative  of  a  blueprint  use 
panchromatic  film  and  a  red  filter. 

5.  If  the  copy  you  are  photographing  has  a 
signature  in  blue  ink,  use  a  yellow  filter 

6.  Y'*"  V/  stains  and  other  discolorations 
can  oftei  dropped  from  the  negative  by  use 
of  a  yellow  filter  If  the  stains  are  severe, 
however,  it  may  be  necessary  to  retouch  the 
copy  to  obtain  a  satisfactory  negative. 


THE  CAMERAMAN'S  DAILY  DOZEN 

1.  Qieck  and  clean  camera. 

2.  Clean  utensils  and  prepare  solutions. 

3.  Check  copy  for  defects;  check  sizing  and 
instructions.  If  necessary,  use  scaling  wheel  to 
find  positions  for  copyboard  and  lensboard 
tapes,  and  proper  aperture. 

Mount  copy  centrally  in  copyboard; 
cover  unnecessary  white  margins  with  black 
pape^ 

5.  Adjust  copyboard  and  lensboard  for  en- 
largement or  reduction  as  required. 

6.  Check  camera  lamps;  set  iris  diaphragm. 
If  visual  focusing  is  necessary,  open  shutter  and 
turn  on  lamps,  then  check  focus  on  grourul  glass 
at  camera  back. 
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7.  Set  lamp  and  shutter  switches  to  auto- 
matic positions  when  focusing  is  completed;  set 
time  for  exposure  required. 

8.  Mount  film  on  vacuum  back,  swing 
vacuum  back  into  place  and  lock. 

9.  Flip  switch  to  open  shutter  and  turn  on 
lamps.  At  end  of  the  required  time,  shutter  will 
close  and  lamps  will  turn  off  automatically. 

10.  Develop  negative  for  required  time;  then 
rinse,  fix  and  wash. 

11.  Examine  wet  negative  for  quality  over 
light  table.  After  negative  has  dried,  check  it 
against  copy  for  size  and  detail. 

12.  Make  test  exposures  for  uncertain  copy 
or  film. 

CLASSIFIED  MATTER 

When  photographing  classified  matter,  precau- 
tions must  be  taken  to  prevent  possible  loss  and 


compromise.  Of  course,  all  personnel  handling 
the  job  must  be  cleared  for  access;  and  all  others 
should  be  denied  entry  into  the  camcraroom  and 
darkroom. 

Care  must  be  taken  to  account  for  all  copy 
(including  text  and  artwork),  and  all  negatives 
and  positives  produced. 

Negatives  and  positives  not  satisfactory  for 
reproduction  must  be  handled  as  classified 
waste,  and  placed  in  approved  storage  containers 
(safes,  vaults,  etc.)  until  they  can  be  destroyed. 

Film  negatives  and  positives  cannot  be  de- 
stroyed by  shredding  and  pulping.  Tlie  only 
secure  method  of  destruction  is  by  burning. 
Some  paper  negatives  may  be  reduced  to  pulp.  If 
your  shop  uses  a  pulping  machine  for  destruc- 
tion, you  may  try  to  pulp  an  unclassified  paper 
negative  first,  before  attempting  to  destroy 
classified  ones. 
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Table  7-1.-N6gative  Difficulties 


Difficulty 


Cause 


Remedy 


1.  Image  does  not  develop 


1.  Negative  not  exposed 


2.  Oxidized  developer  (age  or 
contaminated) 

3.  Cold  developer 


2.  Develops  too  slowly 


3.  Develops  too  quickly 


4.  Clears  too  slowly  or  not  at 
all  in  fixing  bath 

5.  Negative  veiled  or  fogged 
in  clear  areas 


1.  Underexposed 


2.  Cold  developer 

3.  Old  developer  (muddy 
color,  slow  action  on  test 
strip) 


1 .  Overexposed 


2.  Warm  developer 


1.  Old  or  spent  fixer 


1.  General 


2.  Overexposure 


3 ,  Overdevelopment 


4.  Old  developer  (requires 
excess  developing  time) 

5.  Reflected  light 
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1.  Check  lens,  shutter,  and 
camera  lamps  for  failure  to 
operate  properly 

2.  Replace  with  fresh  developer 

3.  Heat  to  68°  F. 


Check  aperture  and  full 
coverage  of  lamps;  check 
filter  factor,  colored  back- 
ground; increase  exposure 
*  s  necessary 
H»at  to  68  °F 

D/ain  developer,  clean  tray, 
replace  with  fresh  developer; 
chev'k  water  for  impurities, 
use  distilled  water  if 
necessary 


Check  aperture  and  lamps; 
correct  position;  reduce 
exposure  time 
Cool  to  68  °F,  if  possible; 
otherwise  dilute  developer 
or  reduce  developing  time; 
use  prehardener  if  necessary 

Drain  fixer,  clean  tray, 
replace  with  fresh  fixer 

Reducing  bath  (Farmer's) 
may  clear  fog  to  produce 
satisfactory  negative.  Use 
single  bath  for  reducing 
overexposed  film;  two 
solution  bath  for  over  devel- 
oped film. 

Reduce  exposure  so  image 
first  appears  in  30-45  seconds 
(process  film  at  68  °F);  re- 
duce with  single  solution 
Farmer*s  Reducer 
Develop  only  for  required 
time;  reduce  temperature  to 
68  ^T;  check  for  underexposure 
Replace  with  fresh  developer 

Adjust  lights  to  prevent  re- 
flections from  lamps  or 
copyboard 
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Table  7-1.-Negative  Difficultiet-Continued 


Difficulty 

Cause 

Remedy 

6. 
7. 

8, 

Light  leaks 

Dirtv  oonvhrtard  crln^Q 

Old  or  focTP^  film 

6.  Check  camera  bellows,  lens- 
board,  and  darkroom  seals 

7«  Clean  both  sides  of  glass; 
keep  cameraroom  clean  and 
well  ventilated 

8.  Replace  film;  use  film  before 
expiration  date;  check  for 
radiation 

6.  Uneven  development 

1. 

Uneven  contact  with 
developer 

1.  Immerse  film  quickly  and 
evenly  into  developer,  with 
emulsion  side  dovn 

2. 

Uneven  action  of 
developer 

2,  Agitate  to  mix  developer  and 
equalize  temperature 

7.  Reticulation  or 
blistering 

1. 

Extreme  temperature 
variation 

1.  Keep  all  processing  baths 
at  same  temperature;  use 
prehardener  or  hardener  bath 
above  75®F;  fan-dry  negatives 

8,  Negative  lacks 
overall  density 

1, 

UndGrexryified  or 
underdeveloped 

1.  Check  aperture  and  lamps  for 
exposure;  check  developer  for 
age  or  adjust  development  time 

9.  Negative  thin  in  corners 

1. 

Uneven  ulumina..on 

1.  Increase  distance  of  lamps 

to  con V hoard  and  por rpot 
exposure;  mount  diffusers  or 
reflectors  to  spread  light  to 
edges  of  copy;  stop  lens  down 
and  increase  exposure  time. 

10.  Blurred  image 

1. 
2. 

Out  of  focus 
Camera  motion 

1.  Check  image  on  ground  glass 

2.  Check  for  vibration 
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THE  HALFTONE  NEGATIVE 


THE  STORY  OF  THE  HALFTONE 

One  does  not  have  to  dig  too  far  back  into 
history  recall  a  period  when  the  Gibson  giri  was 
all  the  rage.  Figure  8-1  shows  a  typical  pinup  girl 
of  that  period.  Since  the  modern  halftone 
process  had  not  yet  been  perfected,  actual 
photographs  could  not  be  reproduced.  All  illus- 
trations consisted  of  line  drawings  and  wood- 
cuts. (See  fig.  8-2.) 

Things  have  changed  since  the  turn  of  the 
century,  however.  Hundreds  of  new  inventions 
have  appeared  and  many  of  the  old  ones  have 
been  brought  up  to  date.  Even  the  pinup  girl  has 
gone  modem-and  so  have  the  methods  of 
printing  her.  We  are  now  able  to  reproduce 
photographs  without  loss  of  tone  values. 

In  1878,  Frederick  E.  Ives,  head  of  the 
photographic  research  department  at  Cornell 
University,  developed  the  first  satisfactory 
method  of  breaking  a  photograph  into  a  series  of 
small  dots.  When  printed,  these  dots  blended 
together  to  give  the  appearance  of  continuous 
tone.  (See  fig.  8-3.) 

Although  Ives  discovered  the  first  satisfactory 
method  of  reproducing  halftones,  a  number  of 
other  men  also  contributed  to  the  development 
of  this  great  process.  It  was  not  until  Max  Levy 
invented  a  practical  halftone  screen  In  1893  that 
photoengravers  took  up  halftone  work  in  ear- 
nest. 

Screens  made  from  silk  cloth  and  wire  mesh, 
and  negatives  from  ruled  and  checkerboard  ink 
drawings  had  all  been  tried  without  success 
before  Levy  came  out  with  a  diamond-ruled, 
cross-lined  sealed  screen. 

The  glass  halftone  screen  was  used  exclusively 
for  many  years  and  it  is  still  in  use  in  many 
commercial  shops.  It  is  also  used  in  camera- 
processors  in  making  camera-direct  plates  which 
will  be  described  in  chapter  10.  The  glass  screen 
will  be  discussed  briefly  to  acquaint  you  with  its 
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Figure  8-l.-The  pinup  girl  has  changed  and 
so  have  the  methods  of  printing  her. 


THE  NEW  YORK  HERALD. 
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FIgMre  8-Z~Until  a  few  years  ago,  only  line 
drawings  could  be  reproduced  in  print 
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Figure  S-a-Early  wood  engravers  had  the  first  idea  for 
producing  tone,  but  their  process  was  too  slow  and 
tedious. 


sa!i*Mit  Jcatiires:  however  this  chapter  will  deal 
mainly  with  the  cont  ict  screen,  a  newer  type  of 
screen  having  an  .uetaie  oi  plastic  base,  since 
most  \avv  shops  now  use  thi  ^crcen  in  makinir 
their  halftones. 


GLASS  HALFTONE  SCREEN 

The  gla.ss  iialftoPi^  screen  consists  of  two 
sheets  of  optical  glass,  each  of  which  has  fine^ 
parallel  lines  etched  on  one  side.  These  lines  are 
filled  with  a  pigment  to  make  them  opaque  and 
the  sheets  of  glass  are  sealed  with  the  etched 
surfaces  together  mj  tluit  the  parallel  lines  cross 
each  other  at  right  angles.  (See  fii:  8-4.)  Halt- 
tone  screens  are  avjilaMe  in  standard  rulings  of 
from  50  ti  400  lines  pw-r  inch.  A  J  00-line  screen, 
for  example,  has  100  hnes  and  100  transparent 
opcniiijzs  to  the  linear  melt.  Sec  figure  <K-5  for 


45*  ENGRAVED  LINES 


ON  3/32"  COVER  GLASS 


135*  LINES  ENGRAVED 
ON  5/32"  BASE  GLASS 
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Figure  8-4. -Section  of  a  glass  halftone  i 
screen. 

the  effect  that  the  use  of  different  line  rulings  - 
has. 

Glass  halftorfe  screens  are  always  placed  in  the  ] 
camera  a  short  distance  in  front  of  the  film^  in  \ 
such  a  nianner  that  the  light  projected  from  the  ' 
lens  must  pass  through  the  openings  in  the  - 
screen  before  it  reaches  the  film.  The  crosslines 
of  the  screen  form  a  pattern  that  breaks  up  the 
light  and  causes  it  to  register  on  the  film  as  a 
series  of  small,  individual  dots,  each  varying  in 
size  according  to  the  amount  of  light  being 
refiected  from  the  copy  at  that  particular  point. 
Because  some  areas  of  the  copy  are  brigliter  and 
reflect  more  light  than  other  areas,  dots  of 
varying  sizes  are  produced  on  the  film  and  this 
creates  an  illusion  of  tone  ranging  from  liglit 
gray  to  black.  (See  fig.  8-6.) 


The  distance  between  the  screen  and  the  fihn  (screen  distance) 
IS  detcrmrned  by  a  iDathcniatieal  formula  which  stiites  that  the 
screen  distance  should  be  in  the  same  proportion  to  the  screen 
opening  as  the  camera  extension  is  tu  the  lens  opening. 
C'aiDcramcn  normally  use  the  ;ainc  screen  distance  for  all 
exposures  madt  with  a  particular  saeen.  but  they  may  vary  the 
distance  to  control  contrast  or  for  other  reasons  when  they  aic 
shooting  special  types  of  copy.  They  also  change  the  screen 
distance  when  tliey  are  using  i  coarser  or  finer  screen  because 
the  SI7'*  of  the  screen  opening  varies  and  this  aftects  the  screen 
disUncc. 
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FisMre  8-5. -Screen  rulings  generally  used.  Small  differences  in  the  number 
of  lines  per  inch  are  almost  unnoticeable  to  the  eye. 


The  light  tends  to  fan  out  on  the  film  and  the 
size  of  the  dots  grow  with  prolonged  exposure, 
large  apertures,  and  fast  film  emulsions.  There- 
fore, the  dot  formation  is  dependent  not  onlv 
on  the  intensity  of  the  light  reflected  from  the 
original  copy  and  the  distance  between  the  film 
and  screen  (screen  distance)  but  also  on  the  si/o^ 
and  shape  of  the  lens  aperture,  the  speed  and 
contrast  of  the  film  emulsicp  and  the  duration 
of  the  exposure. 

Multiple  Exposures 

As  you  know,  only  one  exposure  is  required 
for  line  negatives.  Halftone  negatives  jan  be 


made  with  one  exposure  too,  but  the  negative 
will  be  flat.  Cameramen  have  found  that  they 
can  attain  better  contrast  if  they  divide  the  total 
exposure  time  into  a  series  of  two  or  more 
exposures,  each  made  through  a  different  lens 
opening.  One  exposure  is  made  to  bring  out  the 
highlights  of  the  copy,  one  is  made  for  the 
middletoncs,  and  another  is  made  for  the  detail. 
In  addition,  a  supplementary  exposure,  called  a 
flash,  is  usually  included  to  introduce  a  fine 
pinpoint  dot  into  the  shadow  areas.  (See  fig. 
8-7.)  The  middletone  exposure  is  omitted  if 
sufficient  contrast  control  can  be  obtained  with 
the  other  apcitures. 
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Figure  8-6.-How  the  halftone  dots  blend  together  to 
produce  an  illusion  of  continuous  tone.  " 


The  f/45  lens  opening  is  genei  iv  used  as  a 
basis  for  the  detail  exposure.  (The  l  s  used  if 
the  copy  is  to  be  shot  same-size,  but  n  ....  :opy 
is  to  be  enlarged  or  reduced,  a  corresponJing 
value  of  this  opening  is  used.  For  example,  f/22 
is  used  instead  of  the  f/45  stop  if  the  copy  is  to 
be  enlarged  three  times.) 

If  the  detail  exposure  were  used  alone,  the 
negative  would  be  flat,  so  to  snap  it  up.  the 
cameraman  changes  the  lens  opening  without 


disturbing  any  of  the  other  camera  settings  and 
then  makes  a  second  (highlight)  exposure  on  the 
same  piece  of  film.  The  f/22  opening  is  generally 
used  as  a  basis  for  the  highlight  exposure.  This 
exposure,  given  to  record  the  briglit  areas  of  the 
copy  is  usually  of  very  short  duration,  requiring 
about  one-fourth  as  much  time  as  the  detail 
exposure.  Because  a  larger  aperture  is  used  for 
the  higliliglit  exposure,  more  light  is  admitted  to 
the  camera  and  this  produces  a  larger  dot  on  the 
film.  However,  since  the  highHglit  exposure  is  so 
short  only  the  light  from  the  briglitest  higliliglit 
areas  of  the  copy  has  time  to  register  on  the 
film.  The  gray  and  shadow  areas  of  the  copy 
reflect  less  light  than  the  higliliglits,  so  the  liglit 
from  these  areas  does  not  have  time  to  penetrate 
the  film  emulsion.  Therefore,  the  highlight  dots 
spread  and  grow  until  only  a  small,  transparent 
opening  is  left  between  them,  but  there  is  little 
change  in  the  size  or  opacity  of  the  shadow  and 
middletone  dots.  (See  fig,  8-8.) 

The  two  exposures  take  care  of  the  highlight 
and  detail  areas,  but  as  you  can  see  in  figure  8-8 
the  shadow  areas  are  still  underexposed,  having 
weak,  transparent  dots  in  some  areas  and  no 
dots  at  all  in  other  areas.  If  such  a  negative  were 
to  be  printed  on  a  plate,  the  shadow  areas  would 
tend  to  fill  in  solid  and  most  of  the  shadow 
detail  would  be  lost. 

So  the  cameraman  uses  a  flash  exposure  to 
increase  the  d\.  nsity  of  those  dots  and  to  provide 
dots  where  none  exist  in  the  shadow  areas.  He 
uses  a  small  aperture  (generally  f/90)  as  a  basis 
for  the  flash" exposure  and  the  exposure  is  of 
short  duration-about  the  saire  length  of  time  as 
that  required  for  the  hif^ili:/ht  exposure.  He 
covers  the  copy  with  a  sheet  of  white  paper 
durinrg  the  flash^  and  the  white  paper  photo- 
graphs as  a  highliglit.  But  since  the  lens  opening 
is  so  small  and  the  exposure  so  short,  the  flash 
produces  a  very  small,  opaque  dot.  This  opaque 
dot  provides  a  dense,  hard  core  for  all  the  dots 
on  the  negative,  but  since  it  is  so  small,  it  does 
not  alter  their  size;  it  simply  increases  their 
opacity  in  the  center.  (See  fig.  8-8.)  Flashing 
preserves  detail  in  the  shado^v  areas  bv  building 


Instead  of  usinji  white  pap)or  over  the  copy  m  makhig  the  flash 
exposure,  the  cameraman  may  shine  a  hj'Jit  directly  into  the 
camera  through  (he  lens. 
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Figure  8-7.~As  you  can  see  here,  the  highlights  are  the  whitest  areas  of  the  copy  and  the  blackest  areas  on  the  negative. 
The  shadows  are  tlie  darkest  areas  ot  *he  copy  and  are  almost  transparent  on  the  negative.  The  middle-tones  are  gray 
on  both  the  copy  and  the  negative. 


up  t}ie  opacity  of  the  dots  so  that  the>  will  not 
be  lost  when  the  neg'itive  is  printed  on  the  plate. 
Multiple  exposures  may  be  made  in  any  order 
and  in  any  combuiation  of  exposure  times.  (See 
figs.  8-9,  8-1  a  and  8-11.) 


FtAposure  lime 

The  e\posiiic  huic  varies  with  the  type  of 
lighting,  the  speed  of  the  film,  and  other  shi,p 
eonditions.  I'or  this  reason  ihe  enmeranian  must 


LITHOGRAPHER  3  &  2 


HIGHLIGHT  EXPOSURE  INCREASES  SIZES  OF  HIGH- 
LIGHT DOTS,  BUT  HAS  LITTLE  EFFECT  ON  DOTS 
IN  SHADOW  AREAS. 


FLASH  EXPOSURE  BUILDS  UP  DOTS  IN  SHADOW 
AREAS,  BUT  DOES  NOT  AFFECT  SIZE  OF 
DETAIL  OR  HIGHLIGHT  DOTS. 


113.74 

Figure  8-8.-Results  of  multiple  halftone 
exposures. 


^e^crmine  the  correct  exposure  time  experi- 
mentally at  first,  just  as  he  does  in  making  a  line 
negative.  Once  the  exposure  time  has  been 
established,  it  remains  fairly  constant  for  all 
ratios  of  enlargements  or  reductions  which 
follow. 

Screen  Angle 

Glass  halftone  screens  come  in  rectangular 
anil  circular  forms  and  in  a  wide  variety  of  sizes 
and  rulings.  Rectangular  screens  are  used  for 
straight  black-and-white  work.  They  are  built  so 
that  the  rulings  cro^^s  each  other  at  a  45  degree 
angle  to  the  camera.  The  45  degree  angle  is 
chosen  because  it  mak^s  the  dot  pattern  pro- 
duced by  the  screen  hss  noticeable  to  the  eye. 
The  circular  screens  are  used  primarily  for 
color-separation  work  where  the  angle  of  the 


niling  must  be  changed  for  each  color.  Since 
images  from  red,  blue,  yellow,  and  black  plates 
print  one  over  another  in  color  work,  the 
cameraman  turns  the  screen  to  a  different  angle 
when  he  makes  the  negatives  for  each  color.  This 
causes  some  of  the  dots  to  overlap  and  some  to 
print  side  by  side  when  the  job  is  printed  on  the 
press.  He  generally  uses  a  45  degree  angle  for  the 
image  on  the  black  plate;  a  75  degree  angle  for 
the  red;  a  90  degree  angle  for  the  yellow;  and  a 
105  degree  angle  for  the  blue. 
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Figure  8-9.-Afaove,  negative  made  with  highlight  ex- 
posure only.  Below,  proof  trom  plate  made  with 
negative. 


Chapter  8-THE  HALFTONE  NEGATIVE 


1ia76X 

Figure  8-10.-Above,  negative  made  with  detail  and 
highlight  exposure.  Below  proof  from  plate  made 
with  negative. 


CONTACT  SCREENS 

In  addition  to  the  glass  halftone  scji^ens  just 
discussed,  there  is  another  type  of  screen  which 
has  a  safety  film  base.  This  screen  is  known  as  a 
contact  screen  because  it  is  used  in  direct 
contact  v/ith  the  film  when  the  exposure  is 
made.  (See  fig.  8-11)  Contact  screens  arc 
available  in  standard  nilings  of  50  to  400  dots 


1ia77X 

Figure  8-11.-Above,  negative  made  with  detail,  h^nh- 
light,  and  flash  exposure.  Below,  proof  from  plate 
made  with  negative. 

per  linear  ii^ch.  The  finer  rulings  :nable  the 
cameraman  to  capture  better  detail  than  is 
possible  witii  the  coarser  screens. 

Coiitact  screens  art  not  as  fragile  as  glass 
halftone  screens.  They  also  provide  belter  rendi- 
tion of  tone  because  the  dots  take  the  form  of 
the  subject  detail  and  create  a  smoother  optical 
illusion.  Tliey  are  easily  scratched,  however,  and 
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Figure  8>1Z-The  contact  screen  is  used  in  direct 
contact  (emulsion  to  emulsion)  with  the  film.  You 
can  te)l  the  emulsion  side  of  the  screen  by  holding  the 
screen  up  and  lookmg  at  the  printing  along  the  edge. 
If  the  printing  is  readable  left  to  right,  the  emulsion 
side  is  facing  you. 


they  may  also  be  marred  by  waterspots,  finger- 
prints, scratches,  and  embossing  from  the  edges 
of  the  film.  They  also  fade  or  lose  their  color 
with  time  and  prolongeu  use  and  this  changes 
their  reproduction  characteristics. 

Tliere  are  many  types  of  contact  screens  and 
they  are  sold  by  a  number  of  different  com- 
panies. The  Eastman  Kodak  Company,  for 
example,  manufactures  a  Negative  Magenta  Con- 
tact Screen  for  producing  halftone  negatives;  a 
Positive  Magenta  Contact  Screen  for  producing 
halftone  positives  from  continuous-tone  nega- 
tives in  color-separation  work;  a  Magenta  Con- 
tact Screen  for  Photogravure;  and  a  Gra>  Con- 
tact Screen  which  is  used  for  black-and-white 
work  and  for  producing  color-separation  nega- 
tives from  colored  copy. 

Each  of  these  screens  is  designed  for  a  specific 
purpose  and  is  at  its  beit  only  when  it  is  used  for 
;  that  purpose.  Of  course,  you  can  make  a  good 
halftone  negative  with  a  positive  screen  if  you 
use  a  highligTiting  or  bump  exposure  (an  ex- 
posure without  the  screen)  in  addition  to  your 
regular  exposure.  Because  the  screen  increases 
contrast,  you  can  generally  eliminate  the  bump 
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exposure  when  you  use  the  negative  contact 
screen  for  shooting  negatives;  however,  you  will 
lose  contrast  if  you  attempt  to  make  positives 
with  a  negative  screen.  The  gray  screen  has  a 
built-im  bump  exposure  and  it  can  be  used  for 
either  color  or  black-and-white  work.  Magenta 
screens  cannot  be  used  for  copying  colored 
originals  in  halftone  color  separation  due  to  the 
filtering  factor  of  their  color. 

In  addition  to  the  conventional  screens  just 
discussed,  there  is  also  an  elliptical  (chain  dot) 
gray  contact  screen,  a  round  dot  screen,  and  a 
Respi  double  dot  screen  which  is  available  in 
either  gray  or  magenta.  There  are  also  special- 
effect  screens  which  come  in  stippled,  circle, 
wavy  line,  and  other  patterns.  These  screens  will 
be  discussed  later  in  this  chapter. 

MAGENTA  CONTACT  SCREEN 

The  chances  are  that  most  of  your  work  will 
be  done  with  tlie  Negative  Magenta  Screen.  Tliis 
screen  is  a  negative  made  up  of  vignetted  dots  in 
which  the  gray,  silver  image  is  replaced  by  a 
dye-coupled  magenta  image.  The  size  of  ihe  dots 
on  the  negative  is  controlled  by  the  amount  of 
light  passed  by  the  different  zones  of  each 
vignetted  opening  in  the  screen.  Because  the 
magenta-dyed  vignetted  dots  are  more  transpar- 
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Figure  8- 13. -Section  of  ai'ignetted-dot 
contact  screen. 


Chapter  8-THE  HALFTONE  NEGATIVE 


ent  to  some  colors  of  light  than  to  others,  filters 
can  be  used  as  a  factor  in  contrast  control. 

Normal  copy  is  generally  photographed  with- 
out a  filter;  however,  if  the  copy  is  extremely 
contrasty,  it  is  possible  to  shoot  it  through  a 
yellow  (Wratten  No.  4)  filter  to  make  the 
highlights  and  shadows  grayer  and  reduce  the 
overall  contrast.  The  magenta  filter  (Wratten  No. 
30)  may  be  used  if  the  copy  is  extremely  flat. 
When  copy  is  photographed  through  a  magenta 
filter,  the  dots  in  the  highlights  approach  solid 
white  in  the  final  print.  Filters  are  used  chiefiy 
for  controlling  contrast  when  making  film  posi- 
tives. 

Screen  Position 

Contact  screens  can  be  used  only  on  cameras 
equipped  with  a  vacuum  back.  The  screen 
should  be  larger  than  the  film  so  that  it  will 
extend  beyond  the  edges  of  the  filir  and  over 
the  channels  on  the  vacuu.n  back.  If  it  is  not 
large  enough  to  do  this,  you  may  add  strips  of 
clear  film  or  acetate  along  the  margins,  carefully 
joining   them   to  the  screen   with  pressure- 
sensitive  tape  so  that  no  wrinkles  are  formed. 
(Some  cameramen  tape  the  screen  over  a  win- 
dow cut  in  the  center  of  a  sheet  of  acetate.  The 
acetate  then  acts  as  a  frame  protecting  the  edges 
of  the  screen.)  The  screen  should  be  placed  over 
the  film,  emulsion  to  emulsion.  If  a  number  of 
exposures  are   >  be  made  -vith  the  same  screen, 
you  can  reduce  handling  by  fastening  the  top  of 
the  screen  to  the  vacuum  back  with  a  strip  of 
masking  tape.  The  sheets  of  film  can  then  be 
inserted  under  the  screen  as  subsequent  ex- 
posures are  made.  Some  operators  use  a  clean, 
soft,  rubber  roller  to  ensure  even  contact  with 
the  film  and  to  eliminate  any  wrinkles  in  the 
screen.   You  may  also  remove  wrinkles  by 
placing  a  piece  of  paper  over  the  scr;cn  and 
working  tliem  out  by  hand.  It  is  not  a  good  ide'a 
to  rub  tlie  screen  directly  with  your  hand.  This 
may  scratch  the  screen  and  may  also  charge  it 
with  static  electricity  which  will  cause  it  to  pick 
up  dust. 

Lens  Opening 


is  used.  The  f/16  opening  is  generally  used  for 
same-size  shots,  but  you  can  use  any  opening 
down  to  f/32  with  equally  satisfactory  results. 
Of  course,  when  enlargements  or  reductions  are 
to  be  made,  you  must  change  the  opening  to 
compensate  for  the  difference  in  camera  exten- 
sion. 

Making  the  Exposure 

You  have  already  seen  that  you  can  use  filters 
or  a  highlight  (bump)  exposure  to  control 
contrast  when  you  are  using  a  magenta  screen. 
You  can  also  control  contrast  to  some  degree  by 
varying  the  period  of  agitation  when  the  film  is 
in  the  developer.  However,  you  will  find  that 
you  can  produce  the  most  copy  satisfactorily 
with  a  detail  exposure  made  with  vyhite  light 
(without  a  filter)  and  a  flash  made  to  yellow 
light.  Yellow  light  is  used  for  the  flash  because  it 
produces  the  smallest  and  hardest  possible  dot 
formation. 

To  make  your  main  exposure,  you  simply  set 
the  lens  for  the  correct  aperture  and  then  make 
an  exposure  without  a  filter  for  the  proper 
length  of  time.  (See  fig.  8-14.)  After  this,  open 
your  camera  back  and  make  your  flash  by 
exposing  the  film  through  the  screen  directly  to 
I  darkroom  lamp  equipped  with  a  Wratten  series 
00  (yellow)  or  OA  (yellow  green)  filter.^  If  a 
series  00  filter  is  used,  you  should  use  a  7!/2-watt 
frosted  bulb  in  the  lamp  and  the  lamp  should.be 
placed  6  feet  from  the  camera  back.  (See  fig. 
8-15.)  If  the  series  OA  filter  is  used,  you  should 
have  a  6()-watt  frosted  bulb  in  the  lamp  and  the 
*lamp  should  be  placed  approximately  6  feet 
from  the  camera.  The  .series  OA  filter  does  not 
transmit  as  much  light  as  the  scries  00  and 
requires  about  twice  as  much  exposure  to 
produce  the  proper  shadow  dot  on  the  film.  The 
light  from  the  flashing  lamp  falls  on  all  parts  of 
^he  film,  but  since  the  exposure  is  of  short 
duration,  it  does  not  increase  the  size  of  the  dots 
in  the  middletone  and  highlight  areas.  The  flash 
exposure  is  generally   made  after  the  main 
exposure;  however,  the  exposures  can  be  re- 
versed if  desired. 


The  dot  formation  is  not  controlled  by  the 
size  Oi  the  lens  opening  when  the  contact  screen 


Some  cameraman  use  a  green  (Wratten  No.  58)  filter  over  the 
safelight  when  making  flash  exposures. 
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Figure  8>14.-Eniarged  section  of  negative  showing  how 
flashing  brings  out  the  detail  in  the  shadow  areas. 
Right  side  received  flash;  left  sia<;  did  not 


t«fraduc«d  with  iMrmittien  from  th«  K.idok  publicotlon  Mow  fo  Ui«  >fi« 
Kodak  MogMta  Cantatt  ScfMt,  c  Eoitmon  Kodok  Co  ,  1960. 

57.145X 

Figure  ^15.-Safelight  used  for  flashing  may  be 
mounted  above  the  camera  c>r  to  the  side  depending 
on  which  way  the  camera  back  open$« 


(Flash  exposures  can  also  be  made  with  a 
flashing  lamp.  If  the  camera  is  equipped  with 
such  a  lamp,  the  cameraman  simply  swings  it  in 
front  of  the  open  lens  so  that  the  liglit  will  shii-e 
into  the  camera  when  he  is  making  the  flash 
exposure.  Some  cameras  have  an  internal  flash- 
ing light  located  inside  the  camera.  In  this  case, 
the  film  receives  the  flash  exposure  from  tlie 
internal  light  while  the  main  exposure  is  being 
made  througli  the  lens.) 

Screen  Range 

In  order  to  make  intelligent  exposures,  it  is 
necessary-  for  you  to  know  the  range  of  your 
screen.  Some  contact  screens  can  produce  a 
greater  range  of  tone  than  others  using  the  same 
camera  setup.  To  determine  the  density  range 
for  your  particular  screen,  you  should  use  an 
f/16  opening  and  make  a  bame-size  halftone  shot 
of  a  gray  scale,  like  that  shown  in  figure  8-16. 
(You  will  notice  that  each  step  on  the  gray  scale 
is  marked  with  a  number  showing  the  approxi- 
mate reflection  density  of  the  tone  in  that 
particular  step.  This  marking  ib  essentially  the 
same  as  the  reading  you  would  get  if  you 
measured  the  tone  with  a  reflection  densitom- 
eter.) 

Develop  the  negative  in  the  regular  manner 
and  U:en  examine  the  dot  pattern  in  the  exposed 
areas.  You  will  find  that  no  dots  have  been 
formed  in  some  steps  of  the  gray  scale,  such  as 
the  extreme  shadow  areas.  Locate  the  step  on 
the  negative  that  has  a  90  percent  highlight  dot 
and  the  step  that  has  a  10  percent  shadow  dot 
and  read  the  densities  below  these  steps.  (See 
fig.  8-16.)  If  the  90  percent  step  has  a  density 
reading  of  0.05  and  the  step  containing  the  10 
percent  shadow  dot  has  a  reading  of  1.10,  you 
subtract  the  0.05  from  the  1.10  and  you  will 
have  1.05  as  the  density  range  of  your  screen. 

As  you  can  see  in  figure  8-17,  a  90  percent 
highlight  dot  i*^  almost  solid  l*:ck  when  the 
negative  is  developed.  Th^  black  dots  are  so  large 
they  overlap  or  run  together  and  only  a  small, 
transparent  opening  is  left  between  them.  Th^* 
black  dots  cover  90  percent  of  the  film  and  the 
transparent  openings  between  them  comprise 
the  other  10  percent.  (The  openings  print  as  tiny 
black  solids  and  the  remainder  of  the  area  prints 
as  white  open  space  when  the  job  is  printed.)  In 
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Figure  8-16.-Gray  scales.  If  you  punch  a  hole  in  each  step  of  the  scale,  you  can  use  it  in  determining  the  density  range 
of  your  copy.  Tq  use  it  for  this  purpose,  move  it  over  a  selected  highlight  or  shadow  area  until  the  area  of  the  copy 
visible  through  che  punched  hole  matches  that  of  one  of  the  steps  on  the  scale.  Then  note  the  density  reading  below 
the  step.  This  reading  approximates  the  reading  you  would  get  if  you  read  the  reflection  density  of  the  area  with  a 
densitometer. 


the  shadow  areas,  the  cameraman  stri\cs  for  just 
the  opposite.  In  thiscase.>he  uses  n  10  percent 
dot  (a  small  pinpoint  dot)  coverinii  only  10 
percent  of  the  area  with  the  reniaininti  ^)0 
percent  of  the  area  as  transparent,  open  space. 

The  10  to  90  percent  ratio  is  used  because  it 
produces  a  balanced  negative:  however,  it  is  not 
used  in  all  cases.  Many  of  tl;e  lartier  comn^.ercial 
shops  use  a  95  perct 't  dot  in  the  highlights  and 
a  S  percent  dot  in  the  shadows.  This  ratio  is 
id?al  because  it  provides  the  smallest  prinu:hle 
dots  when  the  job  is  run.  However,  ifyou  i\o  no 


have  a  densitometer,  you  may  find  it  a  good  idea 
to  use  the  10-90  percent  ratio  as  a  basis  for  your 
work  because  it  is  dilYicult  to  accurately  judge  a 
5  percent  tlot  by  eye. 

The  plate  and  press  characteristics  also  enter 
the  picture.  \Mien  the  job  is  run  on  the  press, 
you  would  normally  expect  »o  have  a  5  percent 
black  dot  printing  in  the  highlight  areas  if  you 
had  a  95  percent  highlight  dot  on  your  negative. 
However,  the  printing  pressure  and  the  ink  may 
increase  the  si/c  of  the  dot  so  that  you  will  have 
a  10  percent  bhick  dot  in  the  highliglit  areas  of 
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Figure  S-IT.-Enlarged  sections  of  a  negative  showing  a 
90  percent  highlight  dot  and  a  10  percent  shadow 
dot  Notice  that  90  percent  of  the  area  on  the  right  is 
black  while  only  10  percent  of  the  area  on  the  left  is 
dark.  In  large  shops,  cameramen  use  a  densitometer 
to  noeasure  the  dots.  This  is  conskJerably  more 
accurate  than  trying  to  judge  them  by  eye. 

the  final  print.  Similarly  a  5  percent  shadow  dot 
may  fill  in  and  be  lost  completely  when  it  is  run 
on  some  presses.  For  this  reason,  it  is  a  good 
idea  to  prepare  a  test  plate  and  run  il  on  each  of 
your  presses  to  see  what  size  of  dot  reproduces 
best  under  the  conditions  in  your  particular 
shop.  There  is  no  use  to  shoot  for  a  5  percent 
shadow  dot  if  the  press  will  not  hold  it.  The 
paper  stock  may  also  affect  the  dot  range.  You 
can  use  a  finer  dot  if  you  are  printing  on  a 
coated  stock  with  a  higli  reflectance  quality  than 
you  can  if  you  are  printing  on  a  soft,  porous 
paper  Some  cameramen  use  a  basketball  dot 
(20%  to  257c  dot)  in  the  shadows,  for  example, 
when  the  job  is  to  be  run  on  newsprint  or  similar 
porous  stocks. 

Study  of  figure  8-18  will  help  you  to  interpret 
the  results  of  your  screen  range  test  exposures. 

Density  Range  of  Copy 

In  order  to  arrive  at  the  correct  exposure,  it  is 
necessary  for  you  to  know  the  density  range  of 
your  copy  as  well  as  the  density  range  of  your 
screen.  Once  you  have  established  the  density 
range  for  your  screen,  it  will  not  ch.mge,  but* the 
density  range  of  the  copy  may  vary  from  one 
piece  to  the  next. 

To  find  the  density  range  of  your  copy, 
subtract  the  density  reading  for  the  highlights 
from  that  of  the  shadows.  To  do  this,  select  the 
darkest  shadow  area  in  which  detail  is  visible  and 
the  brightest  highlight  containing  detail.  You 


can  disregard  catchlights  (negligible  highlight 
areas  in  which  it  is  unnecessary  to  hold  detail,  as 
in  the  highlights  of  the  eyes).  If  all  the  copy  is 
dark,  as  in  the  case  of  a  night  scene,  use  the 
white  margin  of  your  copy  for  the  highlight 
reading.  Once  you  have  selected  your  highlight 
and  shadow  areas  move  a  gray  scale,  like  that 
shown  in  tif,^. 8-16  over  the  copy  until  the 
steps  on  the  gray  scale  match  the  selected 
highlight  and  shadow  areas  of  the  copy.  (To 
make  comparison  easier  some  gray  scales  have  a 
hole  punched  in  the  center  of  each  step.  If  your 
gray  scale  does  not  have  such  holes,  you  should 
punch  it  to  provide  them.)  When  the  selected 
area  matches  one  of  the  steps  on  the  gray  scale, 
note  the  density  reading  for  that  step.  Find  the 
density  reading  for  the  selected  highlight  area 
and  then  for  the  selected  shadow  area  and 
subtract  the  highlight  reading  from  that  of  the 
shadow.  This  wUl  give  you  the  density  range  of 
the  copy.  (Although  density  range  varies  from 
one  piece  of  copy  to  another,  experience  has 
shown  that  the  average  density  range  for  normal 
copy  is  1.60,) 

If  the  intensity  range  of  the  copy  is  the  same 
as  that  of  the  screen,  you  can  reproduce  it 
satisfactorily  with  a  single  exposure  and  no 
flash.  If  it  is  less  than  that  of  the  screen,  as 
might  be  the  case  with  flat  copy,  you  should  use 
a  bump  (iio  screen)  exposure  to  increase  the 
contrast.  (This  i*^  ^r.own  as  compressing  the 
screen  range.)  If  it  is  greater  than  that  of  the 
screen,  you  must  use  a  flash  to  lengthen  the 
effective  lange  of  the  screen..  The  difference 
between  the  density  range  of  the  screen  and  that 
of  the  copy  is  known  as  the  excess  density.  For 
example,  if  the  density  range  of  the  copy  is  1.60 
and  that  of  ti  e  screen  is  1.05,  you  subtract  the 
1.05  from  the  1.60  and  you  will  have  0.55  as  the 
excess  density.  As  you  will  see  later  it  is 
necessary  to  know  the  excess  density  for  each 
piece  of  copy  in  order  to  determine  the  length 
for  your  flash  exposure. 


BASIC  EXPOSURES 

Exposure  times  vary  with  the  type  of  copy, 
!hc  type  of  ligluing,  the  type  of  film,  the 
method  of  processing  the  film,  the  type  of 
screen,  and  the  type  of  flashing  lamp  used.  To 
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Figure  8-I8.-T0  determine  the  basic  density  range  (BDR)  of  your  screen  make  a  same-size  white-light  exposure  of  a 
gray  scale.  Try  to  time  your  exposure  so  that  the  negative  will  have  a  90  percent  dot  in  step  one  of  the  scale.  If  step 
one  contains  a  smaller  dot,  you  cannot  determine  the  screen  range  and  will  have  to  make  another  negative.  However, 
if  you  have  a  90  percent  dot  in  step  one.  two,  or  beyond,  you  can  determine  the  screen  range  satisfactorily,  even 
though  step  one  may  fill  in  and  go  solid  black  (Some  cameramen  prefer  to  hav*»  step  one  plug  up  with  the  90 
percent  dot  appearing  in  the  second  step  so  that  they  can  see  where  the  printable  dot  first  appears.)  When  you  shoot 
a  ^ay  scale  with  a  single  exposure,  you  will  find  when  you  develop  the  negative  that  the  screen  has  produced  dots  in 
a  certain  number  of  steps  on  the  scale.  The  number  may  vary  from  one  screen  to  another,  depending  on  the 
manufacturing  process  and  n^ay  also  vary  according  to  the  type  of  film,  shop  conditions,  and  type  of  development 
used  If  you  study  the  center  example  shown  above,  you  will  find  a  90  pe'^cent  dot  in  step  one  and  progressively 
smaller  dots  in  the  other  steps  through  step  nine.  If  you  increase  your  exposure  the  highlight  dot  will  fill  in  dnd  go 
solid  in  step  one  and  the  dots  in  step  two  will  grow  to  produce  a  90  percent  dot  in  that  step,  as  shown  in  the 
example  on  the  right  The  size  of  the  dots  will  shift  in  the  other  steps  too,  and  you  will  fir.?<  that  you  now  have  your 
smallest  dot  in  step  ten  rather  than  step  nine  of  the  gray  scale.  But  you  still  have  dots  in  only  nine  3teps  because  step 
one  has  now  gone  solid.  Decreasing  your  exposure  will  shift  the  dots  in  the  other  direction,  but  as  you  can  see  in  the 
example  shown  at  the  left,  it  will  reduce  rather  tho"  increase  the  total  number  of  steps.  In  other  words,  this 
particular  screen  can  produce  only  nine  steps  of  the  Ccale  with  a  single  exposure.  Changing  the  exposure  time  will 
move  the  scale  up  or  down,  but  will  not  add  more  steps.  If  you  make  a  halftone  using  only  one  exposure,  you  will 
usually  lose  some  of  your  shadow  detail  because  your  screen  range  is  limited  However,  you  can  use  an  additional 
exposure  (flash)  to  extend  the  screen  range  in  the  shadows.  When  the  flash  is  used,  the  screen  will  produce  dots  in 
steps  ten  and  beyond,  and  the  longer  the  exposure  (up  to  a  point)  the  greater  will  be  th*»  number  of  aoditional  step; 
it  can  cover.  The  flash  should  affect  only  the  shadow  end  of  the  scale;  it  should  not  be  so  long  that  it  will  affect  the 
middletones. 


determine  exposure  time,  you  must  first  estdlv 
lish  a  basie  time  for  both  the  main  and  flash 
exposures  for  your  partieular  setup.  This  basie 
exposure  is  then  your  startiuii  point.  You  ean 
vary  it  as  neeessary  aeeording  to  the  type  of 
copy. 

Manual  and  automatie  exposure  computers 
arc  available  for  determining  the  exposures  for 
individual  pieces  of  cr>py  once  the  basic  ex- 
posures have  been  established,  t;  .  ou  do  not 
have  an  exposure  computer,  you  can  use  the 
following  method  for  determiniiiii  your  ex- 
posures. 

Basic  Main  Exposure 

To  determine  your  basic  main  exposure.  >ou 
should  make  a  same-size  white-light  exposure  of 
a  gray  scale  using  an  t7l6  opening  and  using  the 
film  and  processing  chemicals  you  will  ordinaril> 
be  using  in  your  work.  Your  basic  main  ex- 
posure time  will  be  the  exposure  time  recjuired 
to  put  a  90  percent  liiglilight  dot  in  step  number 
I  (the  step  with  a  density  reading  of  0.00)  on 
the  gray  scale.  This  exposure  will  vary  with  \our 


c;Hiiera  setup,  but  it  is  normally  4  to  7  times  as 
long  as  >ou  would  u;a*  if  you  were  shooting  the 
cop\  as  line.  (Exposure  time  varies  from  one 
screen  to  another.  A  magenta  screen  usually 
require^  »nore  exposure  than  a  gray  screen  and  a 
133-line  magenta  .screen  may  require  more  ex- 
posure time  than  a  1 20-!ine  magenta  screen. 
Exposure  time  may  also  vary  between  two 
magenta  screens  of  the  same  screen  ruling  due  to 
color  variation  between  the  two  screens.) 

You  must  determine  the  actual  exposure  time 
by  trial  and  error.  If  examination  of  the  first 
negative  shows  that  the  dots  in  step  one  are 
larger  than  those  shown  in  figure  8-17,  you 
should  make  another  negative  and  reduce  your 
exposure  slightly.  On  the  other  hand,  if  your 
dots  are  smaller  and  the  openings  between  them 
are  larger,  you  should  make  another  negative 
and  increase  your  exposure.  After  you  have 
made  a  negative  w»th  tiic  proper  dot  percentage 
in  step  one  of  the  gray  scale,  you  CuH  prepare  a 
table,  like  that  shown  in  figure  8-19  and  write  in 
on  the  table  the  expu.ure  time  used.  (This  will 
be  your  basic  exposure  time.)  In  Lolumnoneof 
the  table,  list  the  numbers  (density  readings) 
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HIGHLIGHT 
DENSITY 

2 

EXPOSURE 
FACTOR 

3 

MAIN 

EXPOSURE 

TIME 
(SECONDS) 

.00 

1.00 

li 

.05 

1.12 

no 

.10 

1.26 

A3 

.13 

1.35 

..5 

1.41 

.20 

1.58 

.25 

1.78 

33 

.30 

2.00 

3  to 

.35 

2.24 

4o 

.40 

2.50 

.45 

2.82 

S-o 

.50 

3.16 

57.712 

Rgure  8-19.-Main  exposure  table  The  exposure  times 
listed  in  column  three  are  Inchided  for  the  purpose  of 
illustrating  how  the  system  works.  In  actual  practice 
you  should  make  a  test  negative  and  use  the 
information  from  it  to  insert  your  own  set  of  figures 
in  this  cokamn. 


shown  under  each  step  on  your  gray  scale.  In 
column  two  write  in  the  exposure  factors,  as 
listed  in  the  illustration.  (These  factors  are  fixed 
and  will  not  change.)  In  colunin  three,  list  the 
exposure  time  required  to  put  a  90  percent  dot 
in  each  of  the  density'  steps  listed  in  column  one. 
To  find  these  exposure  times,  multiply  your 
basic  main  exposure  by  the  exposure  factor 
listed  for  each  of  the  density  steps  shown  in 
column  one  and  then  divide  by  1.00  (the  factor 
for  the  0.00  density  step).  For  example,  if  it 
took  18  seconds  to  produce  a  90  percent 
highlight  dot  in  step  one  (the  step  having  a 
highlight  density  of  O.OG  /,  you  should  write  the 
18  seconds  in  column  three  on  the  same  line  as 
the  0.00  density.  Once  this  has  been  done,  you 
can  And  the  exposure  required  to  put  a  90 
percent  dot  in  the  density  step  marked  0.05  by 


multiplying  the  18  seconds  (basic  exposure 
time)  by  1.12  (the  exposure  factor  for  the  0.05 
density  step).  Then  divide  by  1.00  (the  exposure 
factor  for  the  0.00  density  step). 


1 8  seconds  X  1 . 1 2  =  20. 1 6  or  20  seconds 
20-^  1.00=  20  seconds 

Write  this  on  the  table  on  the  line  marked 
0.05.  You  can  then  find  the  exposure  time 
required  to  produce  the  90  percent  doi  in  the 
step  marked  0.10  by  multiplying  the  18  seconds 
by  1.26  and  dividing  by  1.00  and  so  on. 
Continue  until  all  the  blanks  in  column  three  are 
filled  in. 

Now  suppose  the  lightest  step  on  your  gray 
scale  is  marked  0.05  in  density  rather  than  0.00 
and  it  takes  a  20-second  exposure  to  put  a  90 
percent  dot  in  this  step.  In  this  case,  yow  should 
record  the  20  seconds  in  column  three  of  the 
table  on  the  same  line  as  the  0.05  in  column 
one.  Once  this  has  been  done,  you  can  proceed 
to  fill  in  the  other  exposure  times  in  column 
three.  Say,  for  example,  that  you  want  to 
reproduce  your  90  percent  dot  in  the  step 
marked  0.13  instead  of  the  one  marked  0.05.  In 
this  case,  you  first  multiply  your  known  ex- 
posure (20  seconds)  by  the  exposure  factor 
(1.35)  opposite  the  0.13  on  the  table.  Then 
divide  by  the  exposure  factor  (1.12)  listed 
opposite  the  0.05  (the  original  highli^t  den- 
sity). 


20  seconds  X  1.35  =  27  seconds 
27-  1.12=  24.1  or  24  seconds 


(In  actual  practice  this  means  that  you  should 
increase  your  main  exposure  to  24  seconds  when 
the  highlights  of  your  copy  are  gray  and  the 
brightest  area  matches  the  gray  scale  step 
marked  0.13.) 

You  can  use  this  method  to  determine  the 
exposure  for  all  the  other  steps  on  your  gray 
scale  and  once  they  have  been  found,  you 
should  list  them  in  column  three  of  the  table. 

(Your  exposure  time  will  vary  with  enlarge- 
ments and  reductions,  of  course,  and  it  will  also 
vaiy  if  you  use  an  aperture  other  than  f/16.) 
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Basic  Flash  Exposure 

You  will  also  have  to  determine  your  basic 
flash  exposure  experimentally.  Tlie  basic  flash 
exposure  is  the  time  required  to  produce  a  10 
percent  black  dot  when  a  flash  (but  no  main 
exposure)  is  given  to  the  film. 

To  determine  your  basic  flash  exposure,  open 
the  camera  back  and  make  a  series  of  stepped 
exposures  at  5  or  10  second  intervals  ranging 
from  10  to  60  seconds.  After  development 
check  the  steps  to  find  out  which  one  gives  you 
the  desired  10  percent  shadow  dot.  The  time 
required  for  producing  this  step  will  be  your 
basic  flash  exposure  and  it  will  not  change  as 
long  as  you  continue  to  use  that  particular  type 
of  film  and  camera  setup. 

Once  you  have  determined  your  basic  flash 
exposure,  you  can  use  it  in  computing  your 
actual  flash  for  each  job.  Your  basic  flash 
exposure  is  the  longest  flash  time  that  will  ever 
be  required.  Of  course,  the  flash  you  actually 
use  when  photographing  copy  will  vary  from 
one  type  of  copy  to  another  because  the  film 
acquires  a  partial  (threshold)  exposure  from  the 
copy  itself  when  the  main  exposure  is  made  and 
this  reduces  the  amount  of  time  required  for  the 
flash.  Thus  if  your  basic  exposure  time  is  20 
seconds,  it  may  require  only  50  percent  of  the 
basic  exposure,  or  10  seconds,  to  put  a  10 
percent  dot  on  the  film. 

You  can  compute  the  actual  flash  exposure 
time  for  each  piece  of  copy  by  using  a  chart  like 
that  shown  in  figure  8-20,  once  you  know  the 
basic  flash  exposure  and  the  excess  density 
range.  If  your  basic  flash  exposure  is  30  seconds, 
write  in  this  figure  at  the  top  of  column  two  on 
the  same  line  as  the  100  percent  mark.  Next 
compute  the  flash  time  in  seconds  for  the  other 
steps  in  column  two  by  multiplying  the  30 
seconds  by  the  percentage  figure  listed  for  each 
step  in  column  one.  For  example,  if  30  seconds 
is  required  to  produce  the  100  percent  basic 
flash  (30  X  1.00  =  30),  then  27  seconds  will  be 
required  for  producing  90  percent  of  the  basic 
flash  (30  X  .90  =  27),  and  24  seconds  will  be 
required  for  producing  80  percent  of  the  basic 
flash  (30  X  .80  =  24).  Continue  until  all  the 
figures  have  been  filled  in  for  column  two.  You 
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Figure  8-20.-DuPont  Shadow  Flash  Computer.  Can  be 
used  in  determining  the  flash  exposures  required  for 
various  excess  densities.  You  will  notice  that  the 
curve  flattens  at  the  top.  Flash  exposures  greater  than 
90  percent  of  the  basic  flash  exposure  tend  to  create 
shadow  dots  which  are  all  the  same  size  and  this 
flattens  the  negative  and  causes  loss  of  detail  The 
figures  in  column  2  are  determined  by  the  basic  flash 
exposure  time  which  your  own  tests  show  to  be 
correct  For  example  if  your  basic  flash  exposure  was 
40  instead  of  30  seconds  you  would  write  in  40 
opposite  the  100%  on  the  chart  and  so  on. 
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are  then  ready  to  use  the  chart  for  determining 
your  flash  exposures. 

To  use  the  chart,  you  must  know  the  density 
range  of  your  halftone  screen.  Say,  in  this  case 
that  it  is  1.45.  Next,  determine  the  density  range 
of  the  copy  to  be  shot.  Say  that  it  is  1.66. 

Subtract  the  density  range  of  the  screei^  from 
that  of  the  copy  and  you  will  have  0.21  wh^ch  is 
the  excess  density  range.  Locate  0.21  on  the 
base  line  of  the  chart  and  draw  a  perpendicular 
line  from  it  up  to  intersect  the  curve,  as  shown 
in  the  illustration.  At  this  point,  draw  a  hori- 
zontal line  to  the  left  edge  of  the  chart.  You  will 
notice  that  the  horizontal  line  intersects  the  line 
at  the  left  edge  of  the  chart  at  the  1 1  second  or 
39  percent  of  the  basic  flash  position.  This 
means  that  you  should  use  an  11  second  flash 
exposure  for  this  particular  piece  of  copy. 

To  simplify  operations,  you  may  set  the  chart 
to  make  up  a  table  like  that  shown  below 
showing  the  flash  time  required  for  the  excess 
densities  most  commonly  encountered  when 
you  are  working.  You  can  then  refer  to  this 
table  to  find  the  proper  flash  time  for  copy  that 
falls  within  this  range. 

Excess  Density  Flash  Time 

0.05   

0.10   

0.15   

0.20   

0.25   

0.30   

0.35   

0.40   

0.45   

0.50   

Etc. 


Highlight  (Bump)  Exposure 

The  negative  magenta  screen  improves  the 
contrast  of  the  copy  and  has  the  equivalent  of  a 
7  percent  bump  exposure  built  into  it.  However, 
on  rare  occasions,  the  copy  may  be  such  that 
additional  highlight  separation  is  required  and  a 
bump  exposure  will  improve  the  finished  prod- 
uct as  might  be  the  case,  for  example,  if  the 
copy  consisted  of  a  white  pitcher  against  a  white 


table  cloth.  (See  fig.  8-21.)  The  bump  exposure 
is  given  in  addition  to  the  main  exposure.  It  is 
essentially  a  line  shot  because  the  halftone 
screen  is  removed  from  the  camera  when  the 
bump  exposure  is  made. 

No  bump  exposure  is  needed  if  the  density 
range  of  your  copy  is  the  same  or  greater  than 
the  density  range  of  your  screen.  If  the  density 
range  of  your  copy  is  less  than  that  of  the 
screen,  you  can  record  the  copy  (just  as  it  is) 
without  using  a  bump  or  a  flash.  In  this  case, 
however,  you  can  improve  the  appearance  of  the 
printed  halftone  by  using  a  bump  exposure  to 
extend  the  range  of  the  halftone. 

Suppose,  for  example,  that  your  screen  range 
is  1.05  and  that  your  copy  is  flat  and  gray, 
having  a  highlight  density  of  0.05  and  a  shadow 
density  of  only  0.09.  In  this  case  your  copy 
range  is  only  0.85  which  is  less  than  your  screen 


Rtpr*4uctrf  wah  p*rmU«(on  from  th*  K^iok  puhWtotlon  How  to  Uto  fho 

Mak  Moftito  Confocf  Scrotii,  c.  fottmon  Kodok  Co.,  tW. 

57.144X 

Figure  8*21.-Enlarged  section  of  a  negative  showing 
how  a  bump  exposure  increases  highlight  contrast 
Right  side  of  negative  received  bump  exposure;  left 
side  did  not 
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Ik 

¥  range  of  1.05,  and  you  can  improve  the  appear- 
l\  ance  of  the  printed  halftone  by  using  a  shorter 
I ,  main  exposure  than  usual  to  darken  the  shadows 
[l  and  then  giving  a  bump  exposure  to  open  the 
ft  highliglits. 

fi  If  youi  shop  has  an  exposure  computer,  it  is  a 
f'^  simple  matter  to  calculate  the  length  for  the 
II  bump  exposure.  Tliere  are  also  methods  for 
if  determining  the  length  of  tlie  bump  exposure 
I;     mathematically,  but  they  are  rather  complicated 

and  if  cameramen  do  not  have  an  exposure 
I'     computer,  they  usually  "estimate'"  the  length  of 

the  bump  exposure. 
|\      The  bump  exposure  may  be  2  to  15  percent 

as  long  as  the  main  exposure,  but  it  is  seldom 
p^i;  over  10  percent  and  the  average  is  3  to  7 
jj?'  percent.  Bump  exposures  greater  than  15  per- 
fj;   cent  of  the  main  exposure  are  used  on  occasion, 

but  they  may  cause  fogging  of  the  highlight 
f  /  dots.  (The  length  of  the  exposure  depends  on 
f     the  type  of  lighting  used  as  well  as  the  copy.) 


EFFECT  OF  THE  BUMP  EXPOSURE 

Percent  of  the 

Screen 

Main  Exposure 

Compression 

2% 

0.05 

3% 

0.10 

4% 

0.15 

5% 

0.20 

6% 

0.25 

7% 

0.30 

When  making  a  bump  exposure,  mount  the 
film  on  the  camera  back,  but  do  not  position  the 
screen  over  it  until  after  you  have  made  your 
exposure.  Use  a  neutral  density  (ND)  filter 
(Wratten  No.  96,  density  1.0)  over  the  lens  when 
you  make  this  exposure  if  such  a  filter  is 
available.  This  filter  transmits  only  10  percent  of 
the  light  and  makes  it  easier  for  you  to  control 
your  exposure.  You  must  increase  your  expo- 
sure 10  times  when  using  it,  of  course.  For 
example,  if  the  time  for  the  bump  is  2  seconds, 
you  should  increase  it  to  20  seconds  when  you 
use  the  filter."*  If  you  do  not  use  the  filter,  you 

4 

Sometimes  cameramen  use  a  1.0  and  a  0.3  ND  filter  together 
on  the  lens  when  giving  the  film  a  5  percent  bump  exposure.  If 
you  use  this  arrangement,  your  bump  exposure  should  be  the 
sanic  length  of  time  as  your  main  exposure,  because  these  filters 
transmit  only  one-fifth  (20%)  of  the  light. 


may  be  able  to  reduce  your  aperture  setting  on 
the  lens  by  three  full  stops  and  increase  your 
exposure  8  times. 

Once  you  have  completed  the  bump  expo- 
sure, you  should  open  the  camera  and  position 
the  screen  over  the  film.  Then  remove  the 
neutral  density  filter  or  open  the  lens  aperture 
and  make  another  exposure  for  the  proper 
length  of  time.  After  this  make  your  flash 
exposure  in  the  regular  manner. 

It  is  simpler  to  make  your  bump  exposure 
first  followed  by  the  main  exposure  and  flash; 
however,  you  can  also  make  it  after  the  main 
exposure  and  flash  if  you  prefer.  (You  should 
not  disturb  the  film  until  all  the  exposures  have 
been  made  and  you  should  never  disturb  the 
screen  between  the  main  exposure  and  the 
flash.) 

The  bump  exposure  changes  the  size  of  the 
highlight  dots  but  does  not  change  the  size  of 
the  shadow  dots.  An  excessive  bump  may  cause 
veiling  of  the  highlight  dots,  however,  or  cause 
the  highlights  to  go  solid  on  the  negative.  For 
this  reason,  cameramen  often  reduce  the  main 
exposure  by  the  amount  of  time  used  for  the 
bump. 

Tone  Correction 

It  is  difficult  to  reproduce  both  ends  of  the 
photographic  scale  accurately.  You  must  either 
shoot  for  good  highlight  separation  or  for  the 
shadow  detail.  If  you  shoot  for  the  highlight 
detail  you  compress  the  screen  range  and  if  you 
shoot  for  the  shadow  detail  you  lengthen  it.  If 
the  copy  is  contrasty,  you  can  capture  the  detail 
and  highlight  portions  with  the  main  exposure, 
but  you  must  flash  the  negative  through  the 
screen  to  provide  shadow  dots  in  areas  where  the 
copy  does  not  reflect  sufficient  light.  The  flash 
extends  the  tonal  range  and  also  flattens  the 
negative  slightly  because  it  increases  the  size  of 
the  dots  in  the  shadow  areas. 

If  you  have  a  flat,  grayish  print,  you  may  be 
able  to  pick  up  the  shadow  end  of  the  scale  with 
a  shorter  detail  exposure  and  then  provide 
additional  highlight  separation  with  a  bump 
exposure. 

When  shooting  a  halftone,,  many  cameramen 
place  a  gray  scale,  like  one  of  those  shown  in 
figure  8-16,  on  the  copy  board  next  to  the  copy 
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so  that  it  will  reproduce  on  the  negative.  If 
examination  of  the  copy  before  the  exposure 
shows  that  the  brightest  highlight  matches  step 
one  on  the  gray  scale  and  the  darkest  shadow 
matches,  say,  step  10,  the  operator  simply 
checks  for  a  90  and  10  percent  dot  value  in 
these  steps  as  he  develops  the  film  rather  than 
searching  for  the  selected  highlight  and  shadow 
areas  on  the  image  proper.  If  the  dot  formation 
is  correct  in  these  steps,  it  usually  follows  that 
the  middletones  will  also  be  correct.  However, 
this  is  not  always  the  case.  For  this  reason,  many 
cameramen  also  check  for  the  location  of  the 
gray  scale  step  having  a  50  percent  dot.  If  you 
are  using  a  square  dot  halftone  screen,  the  50 
percent  dot  (also  called  the  middletone  dot)  will 
form  a  checkerboard  pattern  as  shown  in  figure 
8-22. 

The  position  of  the  middletone  or  50  percent 
dot  on  the  gray  scale  determines  how  the 
middletones  will  look  in  the  final  print.  If  you 
use  a  gray  scale  like  one  of  those  shown  in 
figure  8-16,  the  middletone  dot  will  usually  fall 
on  a  step  having  a  density  reading  of  0.60  to 
0.65  when  the  90  percent  dot  falls  in  step  one 
and  you  are  trying  to  duplicate  the  middletones 
just  as  they  appear  on  the  original  copy.  If,  on 
the  other  hand,  the  middletones  are  too  dark  or 
too  light  on  your  copy  and  you  want  to  change 
them  on  the  negative,  you  can  vary  your 
exposure  and  development  procedures  to  move 
the  50  percent  dot  to  a  higher  or  lower  step  on 
the  gray  scale.  ^  (See  figures  8-23  and  8-24.) 

The  placement  of  the  50  percent  dot  depends 
on  the  copy,  the  paper  stock,  and  whether  you 
want  to  emphasize  the  the  highlights  or  the 
shadows.  If  the  copy  is  dark  and  you  want  the 
middletones  to  print  lighter  on  the  press,  you 
should  lengt^ien  your  exposure,  use  a  yellow 
filter,  and/or  use  no  agitation  during  part  of  the 
development  period.  This  will  move  the  50 
percent  dot  from  a  lower  to  a  higher  density 
step  (farther  away  from  step  one  on  the  gray 
scale).  If  the  copy  is  too  light  and  you  want  the 


If  you  double  or  halve  your  exposure  time,  the  dots  wiU  move 
30  density  units  up  or  down  the  gray  scale.  For  example,  if  you 
double  your  exposure,  the  50  percent  dot  will  move  from  the 
step  marked  0.65  to  the  step  marked  0.95  on  the  gray  scale. 
Increasing  the  exposure  four  times  will  shift  the  dot  60  units, 
and  so  on. 


50% 

57.120(57C) 

Figure  8-2Z~When  you  are  using  a  square  dot  screen, 
the  50  percent  dot  forms  a  checkerboard  design  with 
the  corners  of  the  square  halftone  dots  Just  touching. 


57.723X 

Figure  8-23. -Moving  the  50  percent  dot  toward  the 
highhght  end  of  the  scale  darkens  the  middletones* 


middletones  to  print  darker,  decrease  your  main 
exposure  or  use  a  ir.agenta  filter  or  a  bump 
exposure.  This  will  move  the  50  percent  dot 
from  a  higher  to  a  lower  density  step  (closer  to 
step  one  on  the  gray  scale). 

Of  course  when  you  change  the  position  of 
the  50  percent  dot,  you  also  shift  the  position  of 
the  dots  in  the  other  steps  of  the  gray  scale  and 
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Figure  8-24.— Moving  the  50  percent  dot  toward  the 
shadow  end  of  the  scale  tightens  the  middletones. 


this  affects  the  contrast  of  the  negative.  (See  fig. 
8-25.)  As  the  50  percent  dot  is  moved  toward 
step  one,  for  example,  the  negative  tends  to  lose 
contrast.  You  can  restore  the  proper  overall 
contrast  in  cases  where  the  exposure  was  short- 
ened by  using  a  bump  exposure  or  varying  your 
flash.  You  should  increase  your  flash  when  you 
reduce  your  main  exposure,  because  this  in- 
creases the  highlight  detail  and  leaves  less  detail 
(more  excess  density)  in  the  shadows.  If  your 
main  exposure  is  shortened  too  much,  the 
highlight  dot  may  also  shift  to  the  point  that 
you  will  have  an  80  percent  dot  in  step  one 
instead  of  the  desired  90  percent  dot.  In  this 
case,  it  will  be  necessary  to  use  a  bump  exposure 
to  enlarge  the  highli^t  dots  and  get  the  90 
percent  dot  back  in  step  one.  (The  bump 
exposure  tightens  the  highlights  and  shortens  the 
distance  between  the  gray  scale  step  containing 
the  90  percent  dot  and  that  containing  the  50 
percent  dot.) 

Cameramen  sometimes  move  the  middle  tone 
dot  to  the  next  higher  density  step  to  give  better 


shadow  detail  when  they  are  printirg  on  soft, 
absorbent  stocks,  and  move  it  toward  the  0.50 
density  step  to  give  better  higlilight  detail  when 
they  are  printing  on  smooth,  coated  stocks. 

KODAK  HALFTONE  NEGATIVE  COMPUTER 

The  Eastman  Kodak  Company  produces  a 
device  known  as  the  Kodak  Halftone  Negative 
Computer,  which  you  can  use  in  accurately 
determining  halftone  negative  exposures.  This 
computer  comes  in  a  package  with  a  set  of 
instructions  for  its  use.  It  consists  of  a  series  of 
four  disks  attached  to  a  card  in  such  a  manner 
that  they  can  be  spun  around.  (See  fig.  8-26.) 
Printed  outside  the  dials  is  a  brown  ring  (A)  with 
a  scale  representing  the  densities  of  the  highlight 
and  shadow  areas  of  the  copy.  The  operator 
rotates  the  main  exposure  dial  (B)  to  move  the 
arrow  (M)  along  this  scale  when  he  is  calibrating 
the  computer  or  when  he  is  determining  his 
exposures.  The  basic  flash  dial  (C)  is  divided  into 
four  sections,  each  representing  one  of  four 
different  basic  flash  times.  The  operator  rotates 
this  dial  until  the  section  corresponding  to  his 
basic  flash  appears  in  the  cutaway  area  of  the 
mask  wheel  (D).  Tab  (E)  is  used  to  move  the 
basic  main  exposure  time  into  window  (G)  when 
the  computer  is  being  calibrated. 

In  order  to  calibrate  the  computer  for  your 
particular  camera  setup,  it  is  necessary  to  make  a 
test  negative  of  a  24-step  Kodak  Reflection 
Density  Guide.  (See  fig.  8-27.) 

To  produce  the  test  negative: 

1.  Set  the  camera  for  a  same-size  shot  and  use 
a  lens  opening-that  is  two  stops  down  from  your 
camera's  largest  lens  opening. 

2.  Use  a  strip  of  the  black  paper  that  sepa- 
rates the  film  in  its  box  to  mask  off  a  1-inch 
strip  along  the  edge  of  the  film  so  that  it  will  not 
be  exposed  when  you  make  your  first  exposure. 

3.  Expose  for  approximately  30  seconds. 

4.  After  the  first  exposure  uncover  the  un- 
exposed strip  of  film  and  cover  the  exposed 
area. 

5.  Using  the  camera-back  flash  technique, 
make  four  step  flash  exposures  at  10,  15,  20, 
and  25  seconds  along  the  unexposed  strip. 

6.  Develop  the  film  for  the  recommended 
time. 
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USE  BUMP 
EXPOSURE 
OBTAIN  90% 
007  HERE. 


USE  LONGER 
FLASH  TO  MOVE 
10%  DOT  n 
DOWN.  ^ 


NORMAL  EXPOSURE 
DUPLICATES  M1DDLE- 
TO'JES  ASTHEY  APPEAR 
ON  ORIGINAL  COPY. 


REDUCED  Exposure  moves  all 

DOTS  UP.  DARKENS  MJOOLETONES. 
AND  REDUCES  CONTRAST. 
MAY  REQUIRE  BUMP  AND  LONGER 
FLASH 


LONGER  EXPOSURE  MOVES  ALL 
STEPS  DOWN  AND  LIGHTENS 
MIDDLETONES.  USE  YELLOW 
FILTER  AND  STILL  DEVELOPMENT 
TO  FLATTEN  NEGATIVE. 


SOLID  BLACK 
ON  NEG. 


57.725X 


Figure  8-2S.-Effects  of  reducing  or  lengthening  the  main  exposure. 


7.  Examine  the  negative  to  determine  which 
steps  of  the  gray  scale  have  the  correct  dot 
formation.  Refer  to  the  instructions  supplied 
witli  the  computer  to  help  you  interpret  the 
results  of  your  test  negative.  You  can  then  use 
this  information  in  calibrating  your  computer, 
following  the  instructions  that  come  with  the 
computer  package. 

8.  Once  the  computer  is  calibrated,  tape  the 
main  exposure  calibration  tab  (E)  in  place,  and 
fasten  the  basic  flash  dial  (C),  the  mask  wheel 
(D),  and  the  main  exposure  dial  (B)  together. 
The  computer  is  then  ready  for  use  and  you  wUl 
have  a  reliable  tool  to  aid  you  in  producing 
halftone  negatives. 

To  use  the  halftone  computer,  measure  the 
highlight  and  shadow  densities  of  each  new  piece 
of  copy  with  a  densitometer  or  a  Kodak 


Reflection  Density  Guide  (gray  scale).  Rotate 
Dial  (B)  until  the  arrow  (M)  is  pointing  to  the 
reading  on  scale  (A)  that  corresponds  to  the 
highlight  density  of  the  copy;  then  look  at 
window  (G).  The  number  in  this  window  repre- 
sents your  main  exposure  time. 

Next  move  tlie  flash  pointer  (F)  to  the 
number  on  scale  (A)  that  represents  the  shadow 
density  of  your  original.  The  line  on  the  pointer 
will  intersect  the  number  on  the  flash  scale  (C) 
that  represents  your  flash  exposure  time. 

This  exposure  computer  can  also  be  used  for 
determining  bump  exposures,  for  making  correc- 
tions for  low-density  copy,  for  moving  the 
middletonc  (50  percent)  dots  higher  on  the 
scale,  and  so  on.  The  scale  (H)  is  used  for 
determining  bump  exposures. 

The  computer  can  be  used  with  both  magenta 
and  gray  contact  screens  and  for  making  half- 
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A.  Copy  density  guide.  The  upper  right  portion  of  the  scale  represents  the  highlight  density  reading  for  the  copy  and 
the  lower  right  portion  represents  the  density  reading  for  the  shadow  areas  of  the  copy. 

B.  Main  exposure  dial.  Turn  to  move  arrow  (M)  along  scale  (A)  when  calibrating  the  camera  or  determining  exposure 
time. 

C.  Basic  flash  dial.  This  dial  Is  divided  into  four  sections  or  scales-one  for  a  basic  exposure  of  10  seconds;  one  for  15 
seconds;  one  for  20  seconds;  and  one  for  25  seconds.  If  the  trial  negative  shows  that  your  basic  exposure  time  Is 
20  seconds,  turn  the  dial  until  the  20  second  segment  of  the  scale  is  showing  in  the  cutaway  section  of  the  mask 
wheel  (D). 

D.  Mask  wheel.  Turn  until  the  right  edge  alines  with  the  7ero  on  the  proper  segment  of  dial  (C). 

E.  Main  exposure  calibration  tab.  Rotate  until  the  number  corresponding  to  your  basic  main  exposure  appears  In 
window  (G)  when  calibrating  the  computer. 

F.  Flash  pointer.  Move  to  the  number  on  scale  (A)  that  represents  the  shadow  density  of  your  original  when 
computing  the  flash. 

G.  Window 

H.  Scale  used  in  determining  bump  exposure. 
M.  Arrow 

Repmduced  with  permi  ssion  from  a  copyrighted 
Eastman  Kodak  Company  publication 

Figure  8-26.-Kodak  Halftone  Negative  Computer. 
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Reproduced  ^vith  permi  ssion  fron%  a  c.opyr$ghted 
Ba Simon  Kodak  Company  pubhcaiion 

Figure  8-27.-Twenty  four  step  Kodak  Reflection  Density  Guide 
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tones  with  Autoscrcen  film.  Autoscrecn  film  will 
be  discussed  later  in  this  chapter. 


AUTOMATIC  EXPOSURE  COMPUTERS 

In  large  commercial  shops  where  a  great  deal 
of  halftone  work  is  done,  cameramen  make  use 
of  a  densitometer  to  determine  the  range  of 
tones  in  the  copy  and  the  dot  range  of  the 

ERLC 


negative.  Tliey  also  use  an  automatic  exposure 
computer  for  determining  their  highlight  and 
flash  exposures.  The  densitometer  and  exposure 
computer  speed  up  production  taMuendously 
and  they  are  very  useful  in  shops  where  the  film 
is  developed  by  a  illm  processor  because  the 
processor  develops  all  film  imifornily  and  the 
cameraman  rannot  manipulate  devek>pment  to 
make  allowances  of  variations  in  copy  and 
exposure. 
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Reflection  densitometers  are  used  to  measure 
the  light  reflected  from  selected  highlight  and 
shadow  areas  of  the  copy.  The  cameraman 
places  a  probe  on  the  brightest  highlights  and 
then  on  the  darkest  shadow  areas  and  the 
reflection  density  of  each  area  is  indicated  by  a 
needle  on  a  meter  or  on  a  digital  readout. 
Negative  densities  are  measured  with  a  transmis- 
sion densitometer  which  measures  the  light 
shirJng  through  the  negative  rather  than  the 
light  reflected  from  its  surface.  The  density  of 
the  halftone  dots  is  known  as  the  integrated 
tone  density  because  the  densitometer  reading 
depends  not  only  on  the  opacity  of  the  dots,  but 
also  on  the  transparent  space  between  them.  The 
reading  for  a  iO  percent  shadow  dot  is  0.05;  the 
reading  for  a  90  percent  dot  is  1.0,  and  the 
reading  for  a  50  percent  dot  is  0.3. 

Exposure  computers  provide  more  accurate 
timing  for  short  exposures  than  can  be  accom- 
plished with  a  regular  timer.  They  also  serve  as 
light  integrators.  That  is,  they  will  compensate 
for  such  things  as  faltering  arc  lights,  light  bulbs 
darkening  with  age,  fluctuations  in  line  voltage, 
and  changes  in  the  position  of  the  lamps,  by 
reducing  or  extending  the  exposure  to  allow  for 
such  light  variations. 

In  addition,  exposure  computers  automati- 
cally compute  the  main  and  flash  exposures  for 
each  piece  of  copy.  They  are  preset  for  the 
density  range  of  the  screen  and  the  basic  flash 
exposure.  For  each  piece  of  copy  thereafter,  the 
cameraman  turns  a  dial  on  a  control  panel  to 
feed  the  highlight  and  shadow  density  informa- 
tion into  the  computer.  The  computer  automati- 
cally calculates  the  main  and  flash  exposures, 
adjusting  the  flash  exposure  to  compensate  for 
bellows  extension^  and  the  amount  of  flare 
caused  by  the  main  exposure.  Some  computers 
automatically  calculate  the  highlight  (bump) 
exposure  for  short  range  copy  and  reduce  the 
main  exposure  accordingly  when  a  bump 
exposure  is  required.  To  make  the  exposures, 
the  cameraman  simply  pushes  the  main,  flash,  or 
bump  exposure  button  and  the  exposure  is  made 
automatically. 


DEVELOPMENT 

The  temperature  of  the  developer  is  particu- 
larly important  when  you  are  processing  half* 
tone  negatives.  The  instruction  sheets  that  are 
included  with  each  package  of  fllm  generally 
recommend  that  the  processing  solutions  be 
maintained  at  68^  F.  In  such  cases,  you  should 
keep  the  processing  solutions  as  near  to  this  as 
possible,  because  a  variation  of  2  degrees  is  equal 
to  a  change  of  1 5  seconds  in  development  time. 
(See  fig.  8-28.)  You  should  check  the  tempera- 
ture of  your  solutions  with  an  accurate  ther- 
mometer at  regular  intervals  even  though  you 
may  be  using  a  temperature-controlled  sink. 
Never  try  to  develop  film  if  the  temperature  of 
the  developer  is  below  68®  F  because  the 
developer  will  not  function  properly  at  lower 
temperatures. 

Of  course,  some  films  made  for  use  with  film 
processors  can  be  developed  in  solutions  with 
temperatures  up  to  90®  F.  If  you  are  using  this 
type  of  film,  you  can  maintain  your  solutions  at 
a  higher  temperature.  The  important  thing  to 
remember  is  that  once  you  have  decided  on  the 
correct  temperature,  you  should  maintain  it 
consistently  for  all  your  work. 

STRENGTH  OF  DEVELOPER 

The  strength  of  the  developer  is  also  impor- 
tant. Developers  lose  strength  with  use,  age, 
oxidation,  and  contamination.  You  should  fol- 
low the  directions  on  the  containers  carefully 
when  you  are  mixing  your  processing  chemicals. 
Since  developers  lose  strength  rapidly  with  use, 
most  cameramen  change  to  new  developer  after 
processing  every  5  to  1 5  negatives  (depending  on 
the  size  of  the  film,  the  exposed  area,  and  the 
amount  of  processing  solution  held  in  the  tray). 
You  may  find  that  it  is  necessary  to  extend 
development  time  slightly  as  the  solution  starts 
to  lose  its  strength^  and  you  should  allow  for 
this  if  you  are  developing  by  the  time- 
temperature  method.  You  may  also  wish  to  vary 
your  exposure  or  extend  development  in  order 
to  keep  from  placing  fresh  developer  in  the  tray 
near  the  end  of  the  day. 


^It  is  necessary  to  allow  for  camera  extension  when  an  internal 
flashing  lamp  is  used  or  when  the  flash  is  made  through  the 
camera  lens. 


As  the  developer  loses  its  strength,  it  will  be  increasingly 
difficult  to  bring  up  tlie  proper  shadow  dots,  even  though  the 
highlights  may  stiQ  look  alright. 
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Figure  8-2a-How  the  temperature  of  the  developer  affects  the  contrast  of  the  halftone.  The  same  exposure  and 
development  time  was  used  in  each  instance,  but  the  temperature  of  the  developer  varied. 
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DEVELOPING  TIME 

Developing  time  affects  the  quality  of  the 
dots  and  the  range  of  tones  in  your  negative. 
Average  developing  time  is  about  2Vi  to  2% 
minutes;  however,  it  may  vary  slightly  according 
to  the  type  of  film  you  are  using,  so  you  should 
use  the  time  recommended  for  your  particular 
film  and  developer.  Of  course,  when  you  are 
developing  by  hand,  you  can  van'  the  develop- 
ment time  if  necessary  to  compensate  for 
variations  in  exposure  and  exhausted  developer. 
(See  fig.  8-29.) 

When  filtii  processors  are  used,  contrast  is 
controlled  largely  through  proper  exposure,  and 
development  of  the  negative  is  mechanical. 
Many  operators  follow  this  technique  for  all 
work,  even  if  their  shop  is  not  equipped  with  a 
processor.  If  contrast  is  controlled  througli 
exposure,  it  is  possible  for  the  cameraman  to 
develop  a  machine-like  technique  that  will  pro- 
vide consistent  results  for  all  negatives. 


AGITATION 

Agitation  affects  the  contrast  of  the  halftone 
negative.  Rapid  agitation  increases  the  size  of 
the  highlight  dots  and  provides  greater  contrast 
and  still  development  increases  the  size  of  the 
shadow  dots  and  reduces  the  contrast.  (See  fig. 
8-30.)  You  should  develop  the  film  with  normal 
agitation  in  most  instances,  but  there  may  be 
cases  (as  when  a  bump  exposure  is  used)  that 
still  development  will  be  required  to  keep  the 
highlight  areas  from  plugging  up.  In  these  cases, 
you  should  agitate  the  developer  for  the  first 
few  seconds;  then  stop  all  agitation  during  the 
last  minute  of  development.  This  method  (called 
still  development)  produces  open  highlights  and 
larger  shadow  dots,  reducing  the  overall  negative 
contrast.  It  also  brings  out  extremely  fine  detail 
in  the  negative. 


DEVELOPING  BY  INSPECTTION 

Occasionally  it  may  be  desirable  to  develop 
the  film  by  inspection  because  of  variable 


factors  such  as  the  diminishing  strength  of  fhe 
developer  and  small  light  variations  during  expo- 
sure. Halftones  are  more  critical  tlian  line 
negatives.  If  it  is  necessary  to  nake  a  detailed 
examination  of  a  halftone  during  development 
you  should  stop  the  action  of  the  developer 
while  you  make  the  inspection  by  rinsing  the 
film  in  fresh  water  or  a  mild  stop  bath  (acetic 
acid  solution).  The  acid  rinse  will  stop  the 
developing  action  more  abruptly  than  fresh 
water,  but  if  you  use  a  stop  bath,  the  film  must 
be  rinsed  in  fresh  water  before  it  is  returned  to 
the  developer.  If  the  acetic  acid  is  not  removed^ 
it  will  weaken  the  developer  and  may  cause 
underdevelopment  in  certain  areas  of  the  film. 

It  is  not  necessii  to  rinse  the  film  in  water  or 
the  stop  bath  if  you  keep  your  examination  of 
the  negative  brief.  However,  you  should  know 
where  the  higlilight  and  ""hadow  areas  are  located 
on  the  film  so  that  you  will  not  lose  time 
looking  for  them.  It  is  a  good  idea  to  make  a 
mental  note  of  the  location  of  these  areas  on  the 
copy  before  you  mak**  your  exposure  and  then 
try  to  associate  them  with  the  corresponding 
areas  on  the  negative.  This  may  not  work,  of 
course,  if  you  make  several  exposures  at  once 
and  then  process  the  negatives  ir-  a  group. 

It  takes  a  good  deal  of  experience  to  be  able 
to  check  a  halftone  negative  property.  general 
you  should  watch  the  overall  contrast  bvtween 
the  brightest  highlights  and  the  shadow  areas, 
looking  for  detail  in  clothing  and  highlights  in 
the  hair  or  other  suitable  areas.  You  should  also 
check  to  see  that  the  highlight  dots  are  joined 
together  with  a  small,  round  opening  in  the 
center;  that  there  is  a  square  middleton  dot;  and 
that  there  is  a  10  percent  pinpoint  dot  in  the 
shadow  areas.  If  you  shoot  a  gray  scale  along 
with  your  copy,  it  will  simplify  this  procedure 
because  you  can  then  simply  check  for  the 
correct  halftone  dots  in  selected  steps  of  the 
gray  scale. 

Beware  of  false  highlights.  During  develop- 
ment it  may  look  as  if  you  have  a  90  percent  dot 
in  the  higlilights,  but  you  may  find  wlien  the 
negative  comes  out  of  the  hypo  that  you  have 
only  an  80  percent  dot.  This  will  print  a  20 
percent  dot  in  the  highlights  when  the  job  is  run 
and  you  will  have  a  flat  print. 
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Figure  8*29.— Illustration  showing  the  effect  of  exhausted  devoloper 
on  negative  quality. 


57.703X 

Figure  S-SO.-How  agitation  affects  contrast  The  same  exposure  and  development  time  was  used  in  each  instance,  but 
the  amount  of  agitation  was  varied  during  the  development  period. 
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You  can  make  your  inspection  by  looking  at 
the  negative  with  a  lOpower  magnifying  glass 
while  you  hold  it  up  in  front  of  the  safelight.  If 
the  magnifier  is  held  too  close  to  the  film 
emulsion,  however,  heat  from  your  hand  may 
cause  overdevelopment  in  areas  of  the  film.  If 
your  shop  is  equipped  with  a  viewing  device 
attached  to  the  developing  sink,  you  can  lay  the 
negative  on  the  glass  top  of  this  device  when  you 
make  your  inspection. 

If  your  inspection  of  the  negative  indicates 
that  the  shadow  areas  have  no  opaque  dots  and 
there  are  no  transparent  dots  in  the  highlights, 
the  negative  is  too  contrasty.  This  means  that 
you  should  adjust  your  flash  to  increase  the  size 
of  your  shadow  dots  and  reduce  your  main 
exposure  to  regulate  the  size  of  your  highlight 
dots.  You  can  regulate  the  size  of  the  dots  to 
some  extent  during  development,  of  course,  if 
you  see  that  they  are  not  coming  up  properly  or 
that  they  are  coming  up  too  fast. 

You  have  just  seen  that  vigorous  agitation 
during  the  latter  part  of  the  development  period 
shortens  the  tone  scale  and  increases  contrast 
while  still  development  extends  the  scale  and 
decreases  contrast.  Once  the  film  has  developed 
to  the  point  where  the  image  becomes  visible, 
vigorous  agitation  will  cause  the  highlight  dots 
to  grow  more  rapidly  than  the  shadow  dots  and 
still  development  will  bring  up  the  shadow  dots 
quicker.  Therefore  if  you  find  the  shadow  dots 
are  coming  up  faster  than  the  highlights,  use 
rapid  agitation  for  the  remainder  of  the  develop- 
ment period.  If  you  find  the  shadow  dots  are 
small  while  the  highlights  appear  to  be  conect, 
use  still  development  for  the  remainder  of  the 
period.  (Although  still  development  brings  up 
larger  shadow  dots,  they  are  sometimes  weak 
and  may  burn  out  when  the  plate  is  exposed.) 

Halftone  negatives  arc  washed  and  fixed  in 
the  same  manner  as  line  negatives.  You  have 
already  seen  how  negatives  arc  fixed. 

Screened  Positives 

*  The  color  of  the  screen  makes  it  impossible  to 
use  the  magenta  screen  for  making  direct  color 
separation  negatives.  However,  the  positive 
magenta  screen  can  be  used  in  the  process 
camera  or  in  the  vacuum  frame  for  making  film 
positives  from  continuous-tone  separation  nega- 


tives.  When  making  positives  in  this  manner, 
cameramen  generally  omit  the  flash  exposure. 
They  control  the  contrast  of  the  negatives  by 
varying  the  length  of  agitation  during  develop- 
ment and  the  use  of  yellow  and  magenta  filte  s. 

Gray  Contact  Screens 

Although  the  negative  magenta  screen  is  the 
most  commonly  used  of  all  contact  screens, 
some  cameramen  prefer  gray  screens  because 
they  require  less  exposure  time.  Gray  screens 
have  a  built-in  bump  exposure.  They  have  an 
average  density  range  of  1.05  as  compared  to  the 
density  range  of  1.15  to  1.20  of  magenta 
screens.  Suice  they  are  more  contrasty  and  have 
a  shorter  tonal  range  than  magenta  screens,  they 
are  slightly  more  difficult  to  use. 

The  gray  screen  is  used  for  black-and-white 
halftone  negatives  and  for  making  direct  color 
separation  negatives.  It  is  used  much  the  same  as 
the  magenta  screen,  except  that  it  depends  on 
means  other  than  the  use  of  colored  filters  for 
contrast  control.  As  you  have  just  seen,  the  gray 
screen  has  a  buUt-in  bump  exposure  which 
increases  the  contrast  of  the  negative  in  the 
normal  manner.  You  can  also  increase  the 
contrast  by  placing  the  screen  on  the  vacuum 
back  witli  the  emulsion  side  out  rather  than 
against  the  film  emulsion.  A  very  slight  separa- 
tion between  the  screen  and  film  emulsion 
shortens  the  screen  range  and  heightens  the 
contrast  of  the  negative.  You  can  also  control 
contrast  by  manipulating  the  flash  exposure  to 
produce  the  desired  dot  sizes  in  the  shadow 
areas,  by  manipulating  the  period  of  agitation 
during  development  to  control  the  contrast  in 
the  highlight  areas,  or  by  making  a  bump 
exposure  to  increase  tlie  highlight  separation. 

In  halftone  color-separation  work,  it  is  neces- 
siiry  for  the  cameraman  to  change  the  angle  of 
the  screen  for  each  shot  so  that  the  overlapping 
colored  dots  will  not  form  a  disturbing  dot 
pattern  or  moire  when  the  job  is  run  on  the 
press.  When  he  is  working  with  the  contact 
screen,  the  cameraman  sometimes  angles  his 
copy  on  the  copyboard  or  he  works  out  an 
arrangement  so  that  he  can  mount  the  screen  in 
a  scries  of  predetermined  positions  on  the 
vacuum  back  to  provide  the  proper  screen  angles 
when  making  his  separation  negatives.  Some 
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companies  manufacture  sets  consisting  of  four 
screens,  each  having  a  different  screen  angle,  for 
use  in  color-separation  work. 

Elliptical  (Chain  Dot)  Gray  Contact 
Screens 

In  addition  to  the  conventional  gray  contact 
screen  just  discussed,  there  is  also  an  elliptical 
(chain-dot)  gray  contact  screen  which  varies 
slightly  from  the  regular  gray  contact  screen. 
This  screen  is  designed  to  produce  an  elliptical 
dot  in  the  middletones  (40  to  60  percent  tone 
areas).  Elliptical  dots  have  an  advantage  over  the 
conventional  square  dots.  In  the  50  percent 
middletone  areas,  the  square  dots  join  each 
other  at  all  four  comers  in  a  checkerboard 
pattern,  while  the  elliptical  dots  join  each  other 
at  only  two  comers.  (See  fig.  8-31.)  The  square 
dot  produces  a  rather  harsh  transition  from  the 
highlights  to  the  shadows  v/hile  the  elliptical  dot 
prodiices  a  more  subtle  transition.  It  is  easier  to 
print  halftones  made  with  the  chain-dot  screen 
because  the  image  does  not  fill  in  as  readily  on 
the  press.  The  elliptical  dot  screen  also  mini- 
mizes grain  when  the  original  copy  has  consider- 
able gain  showing  in  the  print. 

Round  Dot  Screens 

Round  dot  screens  produce  round  rather  than 
square  dots  in  the  middletones.  These  screens 


are  inherently  more  contrasty  than  square  dot 
screens,  giving  greater  contrast  control.  They 
also  produce  shadow  detail  better  than  square 
dot  screens.  They  are  available  in  magenta  or 
gray  in  a  variety  of  sizes  and  rulings. 

Respi  Contact  Screens 

The  Respi  screen  shown  in  figure  8-32  is  a 
special  type  of  contact  screen.  It  produces  a 
double  dot  pattern,  like  that  shown  in  figure 
8-33.  This  pattern  gives  better  retention  of  detail 
and  is  ideal  for  halftones  which  are  to  be  printed 
on  rough  or  poor  quality  paper  Because  of  this 
special  dot  pattern,  a  100-line  ruling  is  roughly 
equal  to  a  normal  133-line  screen  with  regard  to 
the  retention  of  detail.  Both  negative  and 
positive  gray  and  magenta  screens  are  available 
in  either  square  or  elliptical  dot  patterns.  The 
negative  screens  have  a  built-in  bump  exposure 
to  provide  the  proper  contrast. 

Special-Effect  Screens 

The  illustrations  shown  in  figure  8-34  were 
produced  by  shooting  continuous-tone  copy 
through  special  effect  contact  screens.  Spedal- 
effect  screens  are  available  in  rulings  of  50  lines 
up.  They  are  similar  to  regular  gray  contact 
screens®  but  are  lighter  in  contrast  (more  trans- 


Magenta  screens  are  available  in  some  designs.  50-  to  65*tine 
saecns  give  the  best  results  in  single  line  work;  mezzotint  screens 
give  good  results  in  75-Iine. 
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Figure  8-3Z-Cross*section  of  a  Respi  Contact 
Screen. 
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Figure  8>33.-Magnified  section  of  halftone  print  show- 
ing the  double  dot  pattern  produced  with  a  Respi 
screen. 


parent)  to  allow  for  faster  exposure  and  provide 
more  control  in  converting  continuous-tone 
originals  into  line.  They  are  often  used  for 
advertising  copy  and  for  other  types  of  work 
where  it  is  desirable  to  simulate  line  drawings, 
engravings,  and  so  on.  They  are  available  in  a 
number  of  different  patterns,  including  wavy 
line,  cross  line,  steel  engraving,  etching,  contour, 
circle  (which  produces  an  image  consisting  of 
concentric  circles),  and  mezzotint  (which  pro- 
duces a  stippled  image). 

Not  every  continuous-tone  original  can  be 
used  to  advantage  with  these  screens,  of  course. 
Best  results  are  obtained  when  the  copy  has 
sufficient  contrast  to  allow  the  dropping  of 
whites  (elimination  of  dots  or  lines  in  the 
extreme  highliglit  areas)  during  the  exposure. 

Figure  8-35  shows  how  these  screens  and 
other  techniques  may  be  used  to  produce 
striking  and  unusual  results.  The  illustration  in 
the  upper  left  corner  of  figure  8-35  is  from  a 
regular  halftone  negative  produced  from  the 
original  copy.  The  illustration  in  the  upper  right 
comer  is  the  result  of  a  line  shot  made  from  the 
original.  (The  original  was  retouched  slightly  in 
this  case  to  prevent  some  of  the  lighter  shadows 
from  dropping  out.)  The  illustration  in  the  lower 
left  corner  is  the  result  of  photographing  the 
original  through  a  single-line  screen.  The  illustra- 
tion in  the  lower  right  corner  was  made  by  first 
making  a  highlight  or  drop-out  shot  through  a 
single-line  screen:  then  making  a  photographic 
print  from  the  negative.  After  this,  a  single-line 
pattern  zipatone  was  applied  to  sections  of  the 
print  and  it  was  rephotographed  as  line. 


Wavy  Line 


Cross*Wavy  Line 


Mezzo*Gra!ned 


Single  Line 


Figure  8-34.-Results  produced  by  copying  the  same  photograph  thro,  jh 
various  speciaPeffect  contact  screens. 
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Figure  8-35.— Effects  produced  by  various  copying  techniques. 
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iftt  You  can  produce  a  similar  effect  by  first 
placing  a  single-line  screen  over  the  film  with  the 
lines  running  horizontally  and  exposing  for 

^  approximately  20  seconds.  After  this,  turn  the 
screen  so  that  the  lines  are  running  vertically  and 

It    make  another  exposure  for  about  one-third  of 

^]  the  time  used  for  the  original  exposure.  This 
should  be  followed  by  a  10  percent  bump 
exposure  without  the  screen. 

1^ 

^1;  Dropping  Out  Whites 

Ig:  Sometimes  it  is  desirable  to  produce  halftones 
which  have  no  dots  at  all  in  the  highlights  or  in 
^  the  white  backgrounds.  Such  negatives  are  called 
"dropouts'*  and  produce  a  more  striking  print 
(f^v  :  than  screened  illustrations.  They  are  very  popu- 
Ife''  iar  in  such  things  as  catalogs  and  advertisements. 
I©  (See  fig.  8-36.) 

.If  you  are  working  with  a  magenta  negative 
||  screen,  you  may  be  able  to  obtain  dropouts  by 
|>  photographing  the  copy  through  a  magenta  filter 
|K}  or  using  an  extreme  bump  exposure.  You  can 
also  drop  whites  by  opaquing  (painting  out) 
|J  sections  of  the  negative  or  by  using  specially 
|>  prepared  masks  during  copying,  as  shown  in 
I     figure  8-37. 

|:  "      COLOR  SEPARATION 

I  Halftone  color  separation,  known  as  full  color 
Ir  or  process  work,  is  both  difficult  and  expensive, 
g     If  the  copy  is  to  be  reproduced  in  full  color,  it  is 

\ 


I: 

28.7(57) 

Figure  8-36.-Etimination  of  gray  dots  in  highlights  and 
background  snaps  up  the  appearance  of  an  illustra- 
}  tion. 


necessary  to  make  four  separate  press  plates  for  ^ 
it.  -) 

Since  colors  normally  photograph  as  black  or  I 
shades  of  gray,  regular  black  and  white  halftone 
negatives  are  used  for  color-separation  work.  In 
order  to  separate  the  colors  in  the  original  copy,  I 
the  cameraman  photographs  the  original  through  5 
a  series  of  filters.  .  t 

The  negatives  are  then  developed  and  printed  1 
on  the  offset  plates  in  the  usual  manner.  The  { 
original  colors  are  restored  when  the  plates  are  i 
run  on  the  press  in  the  proper  colors  of  ink.'  ? 
Since  impressions  from  the  yellow,  red,  blue,  .| 
and  black  plates  must  be  made  on  the  paper  one  U 
over  the  other  to  restore  the  full  color  to  the  ^ 
finished  print,  the  cameraman  changes  the  angle  ;  J 
of  the  halftone  screen  for  each  shot  so  that  some  :f 
colors  will  overlap  and  some  will  print  side  by  J 
side,  when  the  plates  are  run  on  the  press.  t 

For  run-of-the-mill  work,  the  operator  may  be 
able  to  get  by  with  three  negatives  and  three  ] 
plates  since  most  colors  can  be  obtained  from  ; 
combinations  of  the  primary  colors,  red,  yellow, 
and  blue.  Overprinting  red  with  yellow  produces 
orange,  red  and  blue  make  purple,  blue  and  ! 
yellow  make  green,  and  overlapping  all  three  of 
the  colors  gives  the  effect  of  black.  5 

Green  filters  are  used  for  photographing  the  > 
red  in  the  copy;  blue  filters  are  used  for  the  ' 
yellow;  red  filters  are  used  for  the  blue;  and  the  : 
black  may  be  photographed  with  a  yellow  filter 
or  with  a  combination  of  filters. 

There  are  two  methods  of  making  color- 
separation  negatives.  One,  known  as  the  **direct 
method",  consists  of  making  a  halftone  negative 
for  each  color  directly  from  the  original  copy.  It 
is  difficult  to  make  negative  corrections  when 
the  operator  is  using  this  method,  however. 
Therefore,  many  cameramen  use  another  meth- 
od, called  the  "indirect  method.''  This  consists 
of  first  making  a  continuous-tone  negative  for 
each  color.  From  these  continuous-tone  nega- 
tives, continuous-tone  positives  are  made.  These 


Although  printers  refer  to  the  plates  as  the  •*rcd"  plate,  "blue" 
plate  and  so  on»  pure  red  and  blue  inks  are  not  used  in  process 
color  printing.  Printers  have  found  that  they  can  more  closely 
approximate  the  colors  of  the  original  copy  if  they  use  a  reddish 
blue  (magenta)  and  a  blue  green  (cyan)  in  printing  this  type  of 
work. 
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Artist  covtrs  photograph 
or  tont  drawing  with  o 
shttt  of  cl*or  acttott. 


Artist  covtrs  photograph 
or  tont  drawing  with  a 
shttt  of  citar  oettatt. 


Ht  thtn  oMtlints  tht  imogt 
on  tht  acttatt  and  fills  In 
all  highlights  to  bt  dropptd 
with  chintst  whltt. 


Tht  eamtramon  fosttns  eapjr  to  copy* 
baord  to  prtvtnt  movtmtnt,  instrts 
a  shttt  of  block  poptr  bttwttn  the 
acttatt  ond  tht  copy,  ond  makes  on 
txposurt  great  enough  to  bum  out  all 
dots  in  tht  whltt  stctions.  Sinct  the 
areas  covtrtd  by  tht  block  paptr  re* 
fleet  no  light,  tht  film  is  not  expo std 
in  thtst  ortas.  Tht  block  poptr  is 
thtn  rtmovtd  and  a  rtgular  hatftont 
txDosurt  is  modt. 


Thtn  using  block  ink,  ht 
outlints  ond  fills  in  on 
tht  acttatt  ail  parts  of 
tht  Illustration  that  art 
to  bt  shot  in  tont. 


Tht  comtraman  fasttns  copy  to  copy- 
board  to  prtvtnt  movtmtnt,  instrts 
0  shttt  of  whitt  poptr  bttwttn  tht 
acttatt  and  copy,  and  makts  on  tx* 
posurt  to  burn  out  oil  whitts  as  bt- 
fort.  Ht  thtn  rtmovts  the  white 
paper,  folds  bock  tht  acctatt  mask 
and  mokts  o  rtgular  halftont  txposurt. 


Figure  8-37.-Two  methods  of  dropping  whites. 
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continuous-tone  positives  may  be  color- 
corrected  if  necessary  and  they  are  then  re- 
photographed  through  a  halftone  screen  to 
produce  the  final  halftone  negatives. 

An  experienced  cameraman  can  often  judge 
the  negatives  by  eye  when  he  is  shooting  direct 
separation  negatives,  but  most  cameramen 
photograph  a  gray  scale  and  standard  color 
blocks  along  with  the  original  copy.  They  use 
this  scale  for  comparing  the  contrast  of  the 
separation  negatives.  The  density  is  measured 
with  a  densitometer.  If  the  contrast  and  density 
are  not  approximately  the  same  on  all  negatives, 
the  negatives  are  out  of  balance  and  one  or  more 
of  them  must  be  remade. 

At  its  best,  color  separation  is  only  about  60 
percent  accurate.  In  many  cases,  the  values 
recorded  on  the  film  are  out  of  proportion  to 
the  amount  of  color  found  in  the  original.  For 
example,  too  much  red  in  an  area  might  produce 
an  orange  instead  of  a  flesh  tint.  Therefore,  hand 
corrections  on  the  negatives  are  generally  neces- 
sary to  correct  color  values  and  to  prevent  colors 
from  cropping  up  in  areas  where  they  are  not 
supposed  to  be. 

Masking 

There  are  also  several  "masking"  methods  in 
use,  all  of  which  are  designed  to  reduce  the 
amount  of  hand  corrections  or  to  eliminate 
them  entirely.  Masks  may  consist  of  thin  black- 
'  and-white  color  separation  negatives  made  from 
a  color  transparency  or  they  may  consist  of  thin 
positives  made  from  continuous-tone  separation 
negatives.  If  a  positive  is  used,  it  is  combined 
with  the  original  negative  and  the  original  and 
mask  are  then  copied  as  a  film  positive.  If  a 
negative  is  used,  it  is  generally  combined  with 
the  original  transparency  itself  and  the  two  are 
then  copied  as  a  negative. 

A  color  negative  made  from  the  original  may 
also  be  used  as  a  mask.  This  same-size,  negative- 
image  mask  is  made  by  contact  printing  or  with 
an  enlarger.  The  colors  on  the  negative  are 
complementary  to  or  opposite  those  on  the 
original  so  that  when  the  ma>k  is  combined  with 
the  original,  the  colors  act  as  weak  filters 
bringing  up  some  colors  and  reducing  the 
strength  of  others.  To  provide  additional  color 
separation,  the  original  and  the  mask  are  com- 


bined and  four  color  separation  negatives  are 
then  made  through  the  proper  filters. 


Proofs 

The  negatives  or  positives  may  be  **printed** 
on  offset  plates  and  the  plates  may  then  be  used 
for  pulling  proofs  in  the  proper  colors  of  ink. 
The  resulting  set  of  full-color  proofs  are  known 
as  progressive  proofs.  By  studying  them,  the 
operator  can  tell  if  the  job  is  satisfactory.  If  it  is 
not,  he  must  remake  or  correct  the  offending 
negatives,  after  which  a  new  plate  and  new 
proofs  must  be  made. 

The  3M  Company  produces  thin,  light-sensi- 
tive color-coated  acetate  sheets  which  may  be 
used  in  proofing  color  jobs.  The  colored  coatings 
on  the  sheets  match  standard  process  colored 
inks.  The  sheets  are  exposed  to  light  through  the 
proper  separation  negatives  and  are  then  devel- 
oped with  a  chemical  which  dissolves  the  un- 
exposed areas  of  the  coating,  leaving  a  colored 
image  on  the  acetate.  Since  the  colors  are 
transparent,  when  sheets  with  a  magenta,  cyan, 
yellow,  and  black  image  are  registered  one  over 
another,  a  full-color  proof  results. 


Combination  Work  and  Tints 

If  you  will  study  figure  8-38  for  a  minute, 
you  will  see  just  what  happens  when  tone  copy 
is  shot  as  line,  and  you  will  also  see  what 
happens  when  line  copy  is  photographed 
through  the  halftone  screen.  By  comparing  the 
results,  you  will  see  that  a  photograph  cannot  be 
reproduced  successfully  by  the  line  process  and 
a  line  drawing  is  not  at  its  best  when  it  is  shot  as 
a  halftone.  In  other  words,  each  type  of  copy 
must  be  processed  properly  if  satisfactory  results 
are  to  be  obtained. 

But  suppose  that  you  receive  a  piece  of  copy 
which  consists  of  a  combination  of  line  draw- 
ings, type,  and  photographs.  How  will  you 
handle  this  type  of  copy?  If  you  shoot  it  as  line, 
the  details  of  the  photographs  will  drop  out,  and 
if  you  screen  it,  the  lines  and  lettering  will  lose 
their  sharpness.  You  can  solve  this  problem  in 
several  different  ways. 
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Figure  8-38.-Graphic  representation  of  what  happens  when  tone  copy  is  shot  as  line  and  line  copy  is  shot  as  tone.  "A" 
shows  a  photograph  reproduced  properly.  "B"  shows  a  line  shot  of  the  same  photograph.  Notice  that  the  print  is  too 
contrasty  with  abrupt  breaks  between  the  shadows  and  highlight  areas<  and  that  practically  all  of  the  middletones 
hove  been  tost  "C"  shows  a  screened  line  drawing.  Notice  that  the  lines  are  soft  and  feathery.  "0"  shows  the  same 
lin<%  drawing  properly  reproduced. 


Splicing  Negatives 

For  example,  if  the  line  does  not  overlap  the 
tone  copy,  you  may  simply  make  two  shots  of 
the  original-one  in  line  and  one  in  tone.  The 
stripper  will  tlien  combine  the  negatives  when  he 
strips  them  together  on  the  flat,  laying  one  over 
the  other  and  then  cutting  through  both  nega- 
tives with  one  cut  so  that  perfect  joints  are 
formed.  He  then  removes  the  portions  of  the 


halftone  negative  from  the  areas  where  the  line 
is  to  appear  and  removes  from  the  line  negative 
tlie  areas  where  the  tone  is  to  appear  and  splices 
the  two  negatives  together.  (See  fig.  8-39.) 

Surprinting 

A  different  procedure  may  be  followed  if  the 
line  areas  overlap  the  tone  portion  of  the  copy. 
In  this  case  the  tone  copy  should  be  prepared  or 
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lae  film  positive  must  be  made  as  large  or  larger 
than  the  halftone  area  whidi  it  is  to  cover  so 
that  it  will  not  leave  a  ragged  line  or  shadow 
when  it  is  printed  on  the  plate.  This  positive 
copy  is  stripped  over  the  halftone  negative  and 
printed  on  the  plate  with  a  single  printing. 

Tints  and  tone  backgrounds  can  also  be 
stripped  over  transparent  sections  of  line  nega- 
tives in  this  manner.  You  will  learn  more  about 
them  later  in  this  chapter. 
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Figure  a-SS.-Line  and  halftone  negatives  spliced 
together  for  a  combination  job. 

mounted  on  illustration  board,  and  the  line 
portion  should  be  prepared  on  an  acetate  over- 
lay. To  photograph  the  copy,  you  simply  place  a 
sheet  of  white  paper  under  the  acetate  and  shoot 
the  copy  on  the  acetate  as  line.  Then  remove  the 
paper,  fold  back  the  acetate,  and  slioot  the  tone 
copy  througli  the  halftone  screen.  It  is  then  up 
to  the  stripper  and  platemaker  tc  "ombine  the 
printing  detail  of  both  negatives  by  successively 
printing  them  on  the  plate  in  register. 

This  procedure  is  effective  only  if  the  line 
copy  is  to  be  printed  in  black  over  the  halftone 
area.  A  different  procedure  is  used  when  the  line 
areas  are  to  be  printed  In  reverse.  That  is,  white 
lettering  against  a  dark  background. 

Reverse  Lettering 

Reverse  lettering  over  a  halftone  requia*s  that 
a  nini  positive  be  made  from  the  line  negative. 


Masking 

Figure  840  shows  how  ma-^^ks  are  used  in 
combination  work.  The  artist  attaches  an  acetate 
oveilay  to  the  original  art  and  accurately  inks  in 
on  the  acetate  all  parts  to  be  shot  in  tone,  using 
a  ruling  pen  and  brush.  When  the  tone  mask  is 
finished,  he  folds  back  the  overlay  and  attaches 
another  sheet  of  acetate  to  the  drawing.  He 
masks  out  all  line  areas  on  this  overiay,  extend- 
ing the  masking  into  the  halftone  portions  of  the 
copy  if  necessary.  Painting  in  lines  that  extend 
into  the  halftone  portions  of  the  copy  in  this 
manner  is  known  as  "holding  them  solid."  Any 
area  where  the  line  mask  overlaps  the  halftone 
mask  will  be  reproduced  as  solid  black  when  the 
print  is  made. 

After  both  masks  are  completed,  the  copy 
will  be  turned  over  to  you.  Using  the  tone  mask 
to  cover  the  tone  areas,  you  should  fold  back 
the  line  mask  and  make  the  line  shot.  Next 
uncover  the  tone  areas  and  mask'off  the  line 
areas  while  you  make  the  halftone  exposure. 
Since  both  exposures  are  made  on  the  same 
negative,  you  will  than  have  a  combination 
negative,  and  the  splicing  operations  described 
previously  will  be  unnecessary. 


TINTS 

Occasionally  you  will  be  asked  to  supply  a 
tint  (benday  effect)  to  the  transparent  area  of  a 
line  negative.  You  can  supply  the  tint  by 
covering  the  area  with  an  acetate  shading  sheet 
of  a  suitable  pattern  or  you  can  make  screen 
tints  on  film  by  photographing  a  piece  of  white 
paper  through  the  halftone  screen.  The  value 
(amount  of  color)  of  the  tint  depends  on  the 
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amount  of  exposure  and  the  size  of  the  lens 
aperture  used.  A  quarter  tint  means  that  25 
percent  of  the  paper  is  covered  by  dots  and  75 
percent  is  left  as  white  space.  (See  fig.  8^1.)  A 
30  to  50  percent  tint  is  sufficiently  strong  for 
most  jobs  if  the  work  is  to  be  run  in  dark  ink. 
You  can  also  make  tints  by  using  the  flashing 
lamp. 

Since  it  is  difficult  to  produce  an  even  tint  in 
the  shop  camera  due  to  unevenness  in  lighting, 
processing  difficulties,  and  so  on,  many  shops 
buy  film  tints  sold  commercially  and  use  this 
film  when  a  tint  is  required.  Other  shops  buy 
master  tint  negatives  and  contact  print  them  on 
film  to  produce  tints  as  they  are  needed.  You 
will  learn  more  about  tints  in  chapter  9  which 
covers  stripping  operations. 
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HALFTONE  POSITIVES 

You  have  ah-eady  seen  that  positive  copies  can 
be  made  on  film  by  exposure  through  the 
negative  in  the  vacuum  printing  frame,  by 
rephotographing  with  the  camera,  or  by  projec- 
tion with  an  enlarger. 

In  halftone  work,  reducing  or  enlarging  the 
image  will  affect  the  size  of  the  halftone  dot. 
Therefore,  some  cameramen  prefer  to  work  with 
continuous-tone  positives.  TTiese  positives  may 
be  retouched,  enlarged,  or  reduced  as  necessary, 
and  may  then  be  copied  through  the  halftone 
saeen  to  provide  the  final  halftone  negatives. 
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Figure  8-40.-Masking  for  combination  line  and  tone 
shoti  Another  method  of  handling  combination 
work  was  shown  in  figure  4-17. 
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Figure  8-41.-Halftone  tints  (enlarged).  An  80  percent  tint  on  the  negative  will  yield 
a  20  percent  tint  on  the  plate. 
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RESCREENING  HALFTONES 

Occasionally  you  will  have  to  copy  a  clip- 
ping~a  halftone  which  has  been  previously 
printed  in  a  magazine  or  newspaper.  If  the 
screen  used  for  the  halftone  in  the  clipping  is 
coarse  and  open,  (not  finer  than  100  lines  per 
inch),  you  may  shoot  the  job  as  a  same-size  line 
shot;  if  it  is  not,  you  must  copy  the  job  through 
the  halftone  screen. 

When  the  job  is  rescreened,  the  new  dot 
formation  often  overlaps  the  old,  and  a  disturb* 
ing  pattern  called  a  moire  is  formed.  If  the 
halftone  must  be  rescreened,  you  can  reduce  this 
pattern  or  eliminate  it  by  reducing  the  image  or 
by  tilting  the  copy  to  about  u  30^  (off  vertical) 
angle  on  the  copyboard.  (See  fig.  8-42.)  Some- 
times a  screen  50  lines  coarser  or  50  lines  finer 
than  the  screen  used  for  the  original  will 
eliminate  it,  but  few  Navy  shops  have  such  a 
variety  of  screens. 

Rescreener 

A  diffusion  filter,  known  as  a  rescreener,  is 
sometimes  used  over  the  lens  in  copying  half- 
tone clippings.  Since  the  rescreener  diffuses  the 
old  dot,  the  cameraman  can  use  it  to  make 
continuous-tone  negatives  from  clippings  or  he 
can  rescreen  the  clippings  and  make  halftone 
negatives  without  danger  of  moire. 


Warnold  Process 

You  can  also  produce  a  continuous-tone 
negative  from  a  halftone  clipping  by  copying  it 
on  Adlux  film.  Adlux  is  a  slow-speed,  contin- 
uous-tone emulsion  on  a  frosted-acetate  base.  It 
is  used  primarily  for  making  positive  transpar- 
encies from  continuous-tone  negatives.  However, 
it  may  also  be  used  in  the  camera  as  a  ncjiativc 
material.  When  a  sanie-si/c  or  slightly  reduced 
shot  is  made  from  a  120-linc  (or  liner)  lialftonc 
clipping,  the  halftone  dots  arc  diffused  on  the 
negative  to  give  a  continuous-tone  effect.  The 
negative  can  then  be  enlarged  or  contact  printed 
on  photographic  paper  and  the  cameraman  can 
make  a  halftone  negative  from  this  photographic 
print  in  the  regular  manner. 


By  varying  this  process  you  can  drop  out  tone 
backgrounds  on  t!ie  prints,  and  you  can  also 
improve  tlie  contrast  of  the  image  in  cases  wherc 
the  original  clipping  is  extn?mcly  flat. 


Care  of  the  Contact  Screen 

Fingerprints,  waterspots,  and  dust  will  affect 
the  dot  formation  of  contact  screens,  so  you 
should  handle  the  screen  by  the  edges  and  you 
should  keep  it  in  a  container  when  it  is  not  in 
use.  You  can  clean  the  screen  with  film  cleaner. 
If  dirt  is  stubborn,  immerse  the  screen  in  plain 
water  at  room  temperature  or  in  a  solution 
consisting  of  4  ounces  of  alcohol,  1  cap  full  of 
Photo-Flo,  and  one  gallon  water.  (If  the  screen  is 
cleaned  with  plain  water,  you  should  treat  it 
with  a  wetting  agent,  such  as  Photo-Flo,  before 
handing  it  up  to  dry.)  Go  over  the  screen  lightly 
with  a  piece  of  saturated  cotton  to  wipe  away 
the  stubborn  spots.  Do  not  allow  the  screen  to 
soak  more  than  5  minutes,  because  the  dye  may 
dissolve  and  cause  streaks  if  you  do.  If  some  of 
the  dye  is  removed  by  cleaning,  it  will  alter  the 
filtering  factor  of  the  screen  and  this  will  affect 
its  performance. 

Never  use  a  camel's  hair  brush  on  a  contact 
screen:  you  can  dust  the  screen  by  wiping  it 
lightly  with  a  piece  of  photo  chamois  or  by 
going  over  it  with  a  Staticmaster  brush,  which  is 
designed  to  remove  dust  particles  and  eliminate 
static.  If  you  do  not  have  such  a  brush,  you 
should  tap  the  edge  of  the  screen  lightly  against 
a  table  top  before  using  it.  This  will  disperse 
static  and  eliminate  stray  dust  particles. 

Perhaps  the  worst  problem  for  the  cameraman 
is  the  half-moon  creases  that  occur  when  a 
wrinkle  is  snapped  out  of  the  screen  when  it  is 
picked  up.  To  prevent  these  half-moons  from 
forming,  you  should  handle  tlie  screen  carefully 
and  raise  the  sides  from  the  diagonal  comers  to 
form  a  kind  of  roll  in  the  middle  as  you  pick  it 
up. 

Before  handling  the  screen,  you  should  be 
sure  that  your  hands  are  clean  and  free  from  all 
chemicals-even  if  they  are  dry.  All  photo- 
graphic processing  chemicals  are  harmful  to 
screens;  particularly  hypo.  It  can  ruin  a  contact 
screen  in  less  than  a  day. 
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ictecNeo  ciifpinc  halftone  made  rnoM  cliffinc.      halftone  from  same  clipping. 

NOTICE  MOIRE  CAUSED  BY  RE*  COPY  WAS  POSITIONED  AT  30^^  ANCLE 
SCREENING.  ON    COPYBOARD    TO  ELIMINATE 

MOIRE. 


HALFTONE  FROM  SAME  CLIPPING*       HALFTONE  FROM  PRINT  MA Oi:  FROM 
RESCREENER  WAS  USED  IN  MAKING        ADLUX  NEGATIVE  OF  CLIPPING. 
NEW  NEGATIVE. 


57.138X 

Figure  8-4Z-Method$  of  eliminating  moire. 
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AUTOSCRcci^  riLM 

The  Eastman  Kodak  Company*s  Kodalith 
Autoscrcen  Film,  Estar  base  acquires  no  screen 
because  it  has  a  built-in  dot  pattcni  which  is 
imparted  to  it  during  the  manufacturing!  process. 
This  dot  pattern  is  produced  by  tiny  variations 
in  sensitivity  in  the  emulsion.  All  arcas  of 
conventional  film  have  equal  sensitivity  to  liglit, 
but  the  emulsion  of  Autoscreen  film  is  made  up 
of  thousands  of  tiny,  liglit-sensitive  areas,  each 
of  which  is  more  sensitive  in  the  center  than  it  is 
around  the  edges.  Consequently  when  the  film  is 
exposed,  the  light  from  the  shadow  areas  is  so 
weak  that  it  only  affects  the  center  of  the 
sensitive  areas  and  this  produces  small  dots.  The 
middletones  reflect  more  light  and  arc  able  to 
expose  a  larger  portion  of  the  sensitive  areas. 
And  the  reflection  from  the  higtiliglit  areas  of 
the  copy  is  great  enough  to  expose  all  but  small 
areas  of  the  emulsion.  Ttie  halftone  dot  si/.e. 
therefore,  is  graduated  according  to  the  amount 
of  light  striking  these  points  of  sensitivity  on  the 
film. 

This  film  has  the  ability  to  produce  the  same 
tone  scale  as  the  133-linc  Kodak  Gray  Contact 
Screen,  Estar  base.  It  is  available  in  133-line 
rulings  and  in  .sizes  of  4"  X  5",  8"  X  10",  8Vi'  X 
1 1"  and  11"  X  14  ".  Since  no  screen  is  used,  less 
exposure  is  required  for  making  halftones  witli 
this  film.  It  can  al.so  produce  sharper  detail  than 
can  be  reproduced  by  other  processes. 

Making  the  Expos»irc 

You  can  make  a  trial  two-step  (flash  and 
detail)  exposure  by  mounting  a  gray  scale  and  a 
photograph  of  average  contrast  on  the  copy- 
board  and  setting  tlie  camera  for  a  same-size 
shot  at  f/22.  If  the  ligliting  is  supplied  by  two 
No.  2  photoflood  lamps  or  two  500-watt  3200 
K  lamps,  position  the  lamps  3  feet  from  the 
copyboard  and  expose  for  30  .seconds.  If  you  are 
using  35-amp  arcs  or  two  1500-watt  pulsed 
xenon  lamps,  position  the  lamps  3  feet  from  the 
copyboard  and  expose  for  25  seconds.  Then 
open  the  back  of  the  camera  and  make  a  flash 
exposure  of  30  seconds,  using  a  Hashing  lamp 
with  a  Kodak  OA  filter  following  a  procedure 
similar  to  that  used  in  flashing  througli  the 
contact  screen. 


Develop  the  film  for  IVi  m.inutes  at  68^  F 
witli  continuous  agitation  in  the  same  manner  as 
Rodalith  film.  (Several  liquid  or  powder  litho- 
type  developers  can  be  used  and  tray  or  machine 
processing  can  be  employed.)  After  the  negative 
dries,  examine  the  dot  formation.  You  should 
have  a  90  percent  dot  in  the  highlights  and  a  10 
percent  or  slightly  larger  dot  in  the  shadows. 
(See  fig.  8-43.)  Once  you  have  obtained  a 
satisfactor*  test  negative,  you  can  use  it  as  a 
basis  for  subsequent  exposures,  varying  the 
exposure  as  necessary  for  different  types  of 
copy.  Or  you  can  use  the  Kodak  Halftone 
Negative  Computer  shown  in  figure  8-27  to  find 
tlie  correct  exposures  for  your  copy. 


SCREENED  POLAROID  PRINTS 

A  special  halftone  screen  is  available  for  use  in 
4"  X  5"  Polaroid  cameras.  Tliis  screen  is  placed 
in  the  camera  so  that  the  light  mubt  pass  through 
it  on  the  way  to  the  film.  It  is  held  in  position 
by  magnets. 

Tlie  screened  photograph  may  be  taken  from 
the  camera  and  mounted  on  a  rcpro  page  proof 
witli  type  matter  and  line  art.  Tlie  entire  page 
can  then  be  shot  as  line  in  the  process  camera. 
Screens  arc  available  in  65  to  133-line  rulings. 


PHOTOELECTRIC  SCANNERS 

Photoelectric  scanning  machines  are  a 
'*omparatively  recent  development  in  the  field  of 
printing  and  litliography.  These  machines  are 
capable  of  turning  out  halftone  and  line  en- 
gravings for  letterj^ress  printing  or  positives  or 
negatives  for  offset  work.  Some  of  these 
machines  can  be  used  only  for  black-and-white 
work,  but  others  can  produce  four  color 
corrected,  color-separation  plates  or  negatives  in 
less  than  2  hours. 

There  are  .several  types  of  electronic  scanning 
machines.  The  Fairchild  Camera  mid  Instrument 
rori>oration  introduced  the  first  Scan-A-Graver 
in  1048.  This  machine,  which  is  used  for 
producing  letten^ress  engravings  operates  on  the 
heat  principle.  Hie  original  copy  is  attached  to  a 
rcvoKiiig  cylinder  where  it  is  scanned  by  an 
electric  eye.  As  the  cylinder  a*volves,  the  eye 
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Figure  8-43. -Illustration  showing  dot  formation  in  highlight  and  shadow  areas 
of  Autoscreen  negative.  (Enlarged) 


transmits  light  impressions  to  a  heated  electric 
needle  which  bums  or  engraves  the  impressions 
onto  a  metal  or  plastic  p?ate.  Fairrhild  later 
developed  the  Scan-A-Color  machine  which 
produces  continuous-tone  or  screened  color- 
separation  positives  or  negatives  on  orthchro- 
matic  film.  (See  fig.  8-44,)  The  film  may  be  used 
for  the  preparation  of  offset  plates,  letterpress 
cuts,  or  photogravure. 


Other  scanners  use  variations  of  these 
processes.  Some  scratch  a  series  of  lines  to 
produce  a  halftone  effect  and  others  produce  a 
halftone  dot  witli  a  cold  stylus. 

Scanning  machines  are  used  mainly  by  news- 
paper and  publishing  companies.  Black-and- 
white  scanners  are  particularly  useful  forsmall- 
and  medium-sized  newspapers  which  have  no 
photoengraving  facilities. 


113.103 

Figure  8-44.--Scannin9  machine. 


SUMMARY 

Halftones  are  normally  made  with  a  glass 
screen  or  a  contact  screen.  There  are  two  main 
types  of  contact  screens:  the  gray  screen  and  the 
magenta  screen.  Most  of  your  work  wfll  be  done 
with  the  magenta  screen. 

The  screen  is  placed  on  the  vacuum  back  of 
the  camera  in  contact  with  the  film  emulsion 
and  two  exposures  are  made.  The  f/16  or  f/22 
aperture  is  normally  used  for  the  main  exposure. 
This  is  a  white  light  exposure  of  the  copy. 
Following  the  main  exposure,  the  camera  back  is 
opened  and  the  film  is  flashed  through  the 
screen  by  exposure  to  yellow  light.  If  the  copy  is 
very  flat,  it  is  sometimes  necessary  to  use  an 
exposure  without  the  screen  in  addition  to  the 
other  two  exposures.  This  exposure,  called  a 
bump,  brings  out  the  highlight  detail. 

The  cameraman  usually  shoots  for  a  90 
percent  dot  in  the  highlights  and  a  10  percent 
dot  in  the  darkest  shadow  areas  showing  detail. 
He  often  shoots  a  gray  scale  along  with  the 
original  copy  and  watches  the  dot  formation  on 
che  gray  scale  when  he  develops  the  film. 


Cameramen  also  check  the  position  of  the  50 
percmt  dot  on  the  gray  scale.  The  50  percent 
dot  normally  falls  on  the  gray  scale  step  having  a 
density  reading  of  0.60  to  0.65,  but  he  can  use 
less  exposure,  a  magenta  filter,  or  a  bump 
exposure  to  move  the  dot  closer  to  step  one  on 
the  gray  scale  and  make  the  middletones  print 
darker.  On  the  other  hand,  he  can  lengthen  his 
exposure,  use  a  yellow  filter,  and/or  no  agitation 
during  part  of  the  development  period  to  move 
the  50  percent  dot  farther  away  from  step  one 
on  the  gray  scale  and  make  the  middletones 
print  lighter. 

The  temperature  and  strength  of  the  de- 
veloper, the  length  of  development,  and  the 
amount  of  agitation  used  during  development 
affect  tlie  appearance  of  the  halftone  negative. 

Cameramen  sometimes  use  an  extended  bump 
exposure  to  eliminate  the  dots  in  the  highlight 
areas  entirely  when  it  is  desirable  to  "drop  out 
whites."  Highlights  can  also  be  opaqued  out  on 
the  negative  to  produce  the  same  results. 

If  copy  consists  of  both  line  and  tone,  the 
cameraman  may  make  separate  line  and  halftone 
negatives  and  **double  print"  them  in  register  on 
the  plate  to  produce  a  combined  image  or  he 
may  splice  one  of  the  negatives  into  the  other. 
Masks  may  also  be  used  to  produce  combination 
line  and  halftone  work  on  a  single  negative. 

When  a  halftone  clipping  is  shot  as  original 
copy,  tlie  new  dot  formation  may  overlap  the 
old  and  cause  a  disturbing  pattern  called  a 
moire.  To  eliminate  or  reduce  moire,  cameramen 
may  shoot  the  clipping  as  line  (if  the  screen  is 
nol  finer  than  100  lines  per  inch.)  Or  they  may 
ai'-igle  the  copy  about  30°  off  vertical  on  the 
copyboard  when  the  exposure  is  made.  A  device 
known  as  a  rescreener  may  also  be  used  to 
eliminate  moire.  (See  table  8-1  for  halftone 
negative  difficulties.) 

Autoscreen  film  has  a  screen  pattern  imparted 
to  it  during  the  manufacturing  process.  It  is 
designed  to  produce  a  screened  image  from 
continuous  tone  copy  without  the  use  of  a 
halftone  screen.  It  requires  a  white  light  main 
exposure  and  a  flash  to  yellow  light.  It  is  not 
possible  to  use  a  bump  exposure  with  this  type 
of  film. 
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TABLE  8-1.-Halftone  Neflative  Difficulties 


Diffiriiltv 

Cause 

Remedy 

L  Image  develops 
too  slow. 

a  Negative  underexposed 

Check  lens  diaphragm  opening  and  coverage  of 
lamps.  Allow  for  filter  factor,  color  of  back* 
ground,  and  halftone  screen.  Increase  ex*- 
posure  time  as  necessary. 

b.  Developer  cold 

Process  at  eS^'F  (20'' C). 

c.  Developer  too  weak  or 
too  old 

Change  to  fresh  developer 

1  Negative  lacks  dens- 
ity 

a  Underexposure 
b.  Underdevelopment 

See  item  1  a  above 

Process  for  recommended  time.  Increase  de* 
velopment  time  if  necessary. 

J.  iNegauv^  tiiin  in 
comers 

a  Illumination  not  uni- 
form 

Increase  distance  of  lights  to  copy.  Use  diffusers, 
or  improvise  large  white  cardboard  reflectors 
below  and  above  copy  board  to  reflect  light 
onto  edges  of  copy. 

4.  Too  much  contrast 

<t>  Flun  overexposeu 

Decrease  main  exposure. 

b.  Bump  exposure  too 
lung. 

Decrease  bump  exposure  time  or  eliminate. 

c.  Developer  too  harsh 

Check  solution  with  an  exposed  test  strip  of 
film.  If  developer  is  overactive,  dilute  it 
slightly  or  replace  it. 

d.  Developer  too  hot 

Keep  developing  solution  at  recommended 
temperature.  Cool,  if  necessary. 

e.  Film  overdeveloped 

Reduce  development  time. 

f.  Insufficient  flash 

Increase  flash  exposure  or  use  still  development 
to  bring  up  larger  shadow  dots. 

• 

g.  Too  much  agitation 
uunng  Qevciopmeni 

Use  still  development  during  latter  stages  of 
development  period. 

h.  Copy  too  contrasty 

Make  all  or  part  of  main  exposure  through  a 
yellow  filter  or  use  still  development  Increase 
flash  exposure. 

b.  Highlight  dots  too 
large;  shadows  OK 

a  Main  exposure  too 
long 

Reduce  time  for  main  exposure 
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c  Shadow  dots  weak; 
highli^t  dots  OK 

5.  Not  enough  contrast 

a.  General 


b.  Small  highlight 
dots;  shadow  dots 
OK 

c.  Shadow  dots  too 
large 

d.  Middletones  too  flat 


ERLC 


Table  S-I.-Halftone  Negative  DIfflcutties-Contlnued 


Cause 


Remedy 


b.  Bump  exposure  too 
long 


c.  Film  overdeveloped 


d.  Developer  too  harsh 
or  to  hot 

a.  Insufflcient  flash 


a.  Main  exposure  too 
short 

b.  Original  copy  too  flat 


c.  Developer  too  old  or 
too  weak 


d.  Developer  too  cold 


e.  Flash  exposure  too 
long  for  flat  copy  i 

f.  Negative  underde- 
veloped or  under- 
exposed 

a.  Main  exposure  too 
short 


a.  Too  much  flash 
exposure 

a.  Incorrect  main  ex- 
posure 


Decrease  time  for  bump  exposure  or  deduct 
time  required  for  bump  from  time  used  for 
main  exposure.  Or  eliminate  bump. 

Reduce  development  time  and/or  use  still 
development. 

Cool  or  dilute  with  used  developer.  Shorten 
development  time  if  necessary. 

Increase  flash  exposure  or  use  still  development 
to  bring  up  larger  shadow  dots. 


Increase  main  exposure  to  provide  proper  high- 
light dots. 

Make  all  or  part  of  main  exposure  through  a 
magenta  filter  or  use  a  bump  exposure.  Use 
agitation  during  entire  development  period. 
Place  screen  on  vacuum-back  with  emulsion 
side  facing  lens  rather  than  against  the  film. 

Try  fresh  solution.  If  still  development  is  used 
increase  period  of  agitation  to  increase  con- 
trast in  highlight  areas. 

Keep  developing  solution  at  the  recommended 
temperature. 

Decrease  flash  exposure  or  use  rapid  agitation 
during  last  minute  of  development. 

If  all  dots  are  small  and  transparent  negative  was 
underexposed  or  underdeveloped. 


If  highlight  dots  are  small  and  fuzzy  exposure 
may  have  been  too  short  and  development 
forced  until  fog  set  in. 

Reduce  flash  exposure  and/or  use  rapid  agitation 
during  the  last  part  of  development  period. 

Expose  to  move  the  50  percent  dot,  if  necessary. 
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Table  8-1.~Halftone  Negative  Difficulties-Continued 


Cause 


Remedy 


6.  Blurred  image 


b.  Underdevelopment 


a.  Camera  out  of  focus 


.  Oblong  or  fuzzy  dots 


Blotches 


Pinholes 


I:  Movement  (Vibra- 
transmitted  to 
camera  may  blur  fine 
detail.) 

c.  Other  causes  are 
expansion  of  copy 
due  to  heat  from 
lamps  in  prolonged 
exposures,  shift  of 
lensboard  in  changing 
stops,  or  slippage  or 
lifting  of  film  on 
vacuum  back. 

a.  Incorrect  exposure 

b.  Film  or  screen  not 
perfectly  flat  on 
vacuum  back 


a.  Screen  not  contact- 
ing film  properly 

a.  Screen,  film,  or  copy- 
board  glass  dusty 

b.  Airbells 


Develop  for  the  recommended  time  with  solu- 
tion at  proper  strength  and  temperature. 

Check  image  on  ground  glass.  See  if  copyboard, 
ground  glass,  and  vacuum  back  are  locked  in 
focusing  position.  Also  check  scale  readings  if 
camera  was  positioned  to  scale.  In  critical 
focusing  check  with  lens  stopped  down  to 
that  required  for  exposure  because  focal 
length  may  vary  with  change  in  diaphragm 
opening.  If  focal  length  of  lens  seems  to  have 
altered,  have  qualified  operator  check  for 
loose  inner  and  outer  elements  of  lens. 

Reduce  movement  around  camera  to  a  mini- 
mum. Check  shock  proof  mounting.  Check 
rubber  inserts. 


CTieck  each  item. 


Check  exposure  time. 

Be  sure  that  vacuum  back  is  clean  and  free  from 
foreign  matter,  that  film  and  screen  are 
mounted  properly,  and  that  wrinkles  have 
been  smoothed  out. 

See  item  7  b  above. 


Check  each  before  making  another  exposure. 


Airbells  may  prevent  developer  from  contacting 
film  emulsion.  Wet  film  in  plain  water  before 
immersing  it  in  developer  and/or  agitate  de- 
veloper to  prevent  airbells  from  forming. 
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Table  8»1>-Hatfton6  Negative  Difficulties-Continued 


Cause 


Remedy 


10.  Development  not 
uniform 


11.  Flare  or  hot  spots 
on  negative 


a.  Safelights  leaking 


b.  Improper  inspection 
procedures 


c.  Contamination 


d.  Failure  to  immerse  film 
evenly  when  putting  it 
in  developer. 

a.  Light  reflections  from 
copy  board  or  camera 
room  area 

b.  Reflections  from  copy 


c.  Light  leak  in  bellows 


Faulty  safelight  Alters  can  cause  areas  of  the 
film  to  fog  if  the  film  is  left  lying  open  for  4 
or  5  minutes.  Exposed  film  should  be  proc- 
essed immediately  or  placed  in  a  lightproof 
box. 

Heat  from  the  cameraman's  hand  may  cause 
overdeveloped  streaks  on  the  negative.  Do  not 
get  hand  too  close  to  film  when  examining 
dot  formation  with  a  magnifying  glass. 

Fingers  or  magnifier  contaminated  with  fixer 
can  cause  uneven  development.  Keep  hands 
clean  and  do  not  allow  magnifier  to  touch 
film. 

Wet  film  in  plain  water  or  draw  it  through 
solution  face  down  when  putting  it  in  developer. 


Use  black  copyboard;  check  lighting  in  camera 
room. 

Check  positions  of  lamps  and  light  source 
distance. 

Inspect  bellows  and  repair  if  necessary. 


Note:  If  negatives  fog  repeatedly  without  any  apparent  explanation  or  cause,  you  should  report  the 
matter  to  the  Damage  Control  Assistant.  The  fog  may  be  due  to  radiation,  (x-ray,  nuclear,  etc.) 
or  to  extreme  heat. 
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Before  you  make  a  lithographic  (offset)  plate 
from  negatives  or  positives,  you  must  assemble 
them,  mount  them  on  some  type  of  support, 
and  correct  them  as  necessary. 

Assembly  of  negatives  or  positives  in  proper 
orden  relating  them  to  each  other,  and  attaching 
them  to  a  support,  is  an  operation  referred  to  a« 
"stripping".  Any  modifications  to  negatives  or 
positives  are  collectively  called  "corrections'". 
These  corrections  include  deleting  unwanted 
image  areas,  repairing  weak  or  broken  images, 
and  adding  rules  or  lines  to  the  film. 

Because  the  image  that  is  formed  on  a  plate 
when  it  is  exposed  to  liglit  through  negatives  or 
positives  generally  cannot  be  altered,  accuracy 
must  be  your  first  concern  when  you  are 
performing  either  of  these  operations.  If  you 
make  an  error  when  you  are  stripping  or  making 
corrections,  it  will  appear  on  the  plate  and  more 
than  likely  it  will  also  be  included  in  the  finished 
product,  the  printed  page. 

Before  you  begin  stripping,  carefully  check 
the  instructions  that  accompany  the  job.  Pay 
particular  attention  to  such  things  as  page 
margins,  page  locations  relating  to  each  other, 
and  any  other  information  that  applies  to  the 
printed  image  on  the  paper.  If  any  of  the 
instructions  are  unclear  to  you*  check  with  your 
shop  supervisor  before  you  begin. 


STRIPPING  EQUIPMENT  AND 
MATERIALS 

As  you  will  see  in  the  next  chapter,  all  offset 
printing  plates  are  not  made  the  same  way. 
Some  are  made  from  film  negatives,  others  are 
made  from  film  positive.  The  majority  of  the 
plates  you  will  be  working  with  are  made  from 
negatives  and  are  known  as  "negative  working 
plates.**  These  plates  carry  a  positive  image  that 
is  obtained  by  exposing  them  to  light  through  a 


negative.  (Although  it  is  not  commonly  done,  a 
positive  may  also  be  used  with  negative  working 
plates  if  you  want  to  obtain  a  negative  image 
(reverse)  on  the  plate.)  Since  you  will  be 
working  with  negatives  the  majority  of  the  time, 
this  chapter  will  primarily  deal  with  negative 
stripping  procedures. 

Goldenrod 

The  material  to  which  you  layout  and  attach 
the  negatives  is  known  as  goldenrod.  Because  of 
its  color,  usually  yellow  or  reddish-orange, 
goldenrod  is  a  mask  that  prevents  light  from 
exposing  the  non-image  areas  of  the  plate. 
(Negative  working  plates  are  colorblind  to  red 
and  yellow  light.) 

The  type  of  goldenrod  you  will  normally 
work  with  is  coated,  80-lb.  paper  However,  if 
you  are  stripping  negatives  for  close  register 
work,  acetate  can  be  used  instead  of  paper 
because  of  its  increased  stability.  Clear  glass  or 
acetate  is  often  used  for  stripping  strip  film  and 
color  separation  negatives  and  positives  in  shops 
that  handle  that  type  of  work. 

In  recent  years,  goldenrod  which  has  been 
preprinted  with  grid  (guide)  lines  has  come  into 
frequent  use  for  small  and  medium  sized 
stripping  jobs.  (See  fig.  9-1.)  The  guide  lines  on 
this  goldenrod  allow  you  to  position  the 
negatives  accurately  without  requiring  you  to 
rule-in  lines  as  must  be  done  when  you  are  using 
plain  goldenrod  paper.  As  a  further  time-saving 
aid,  preprinted  goldenrod  has  other  information 
you  will  find  helpful  such  as  press  gripper 
margins,  standard  page  areas,  and  centering 
reference  points  for  various  page  sizes. 

When  the  goldenrod  isn't  preprinted,  it  is 
nacessary  to  rule-in  guide  lines  on  the  paper  to 
e/sure  that  the  negatives  are  accurately 
positioned  on  it.  Later  in  this  chapter  you  will 


217 


LITHOGRAPHER  3  &  2 


MULTIUTH  1250W 


Chapter  9-NEGATIVE  CORRECTIONS  AND  STRIPPING 


see  the  procedures  for  ruling-in  guide  lines  on 
the  goldenrod. 

Some  shops  print  layout  guide  lines  on 
goldenrod  to  meet  their  particular  stripping 
requirements.  These  layout  sheets  are  more 
economical  than  preprinted  sheets  and  they  can 
be  **customized"  for  certain  jobs  that  are  run 
often.  Some  examples  of  such  jobs  in  a  Navy 
shop  are  "Welcome  Aboard"  brochures  and 
Change  of  Command  programs. 

Light  Table 

Do  layout,  stripping,  and  negative  correction 
operations  on  a  glass-topped  table,  which  is 
illuminated  from  below.  Some  of  these  tables 
are  equipped  with  built  in  movable  horizontal 
and  vertical  straightedges  as  shown  in  figure  9-2. 


57.732X 

Figure  9-Z-Line-up  table  equipped  with  movable 
straightedges  and  spacing  controls.  A  table  without 
these  features  is  called  a  fight  table. 


The  straightedges  are  positioned  by  hand,  as 
shown  in  fig.  9-3.  This  type  of  table,  called  a 
line-up  table,  also  has  a  spacing  device  which 
you  set  to  allow  the  straightedges  to  travel  a 
specific  distance  each  time  they  are  moved.  Do 
this  when  drawing  up  forms  or  inscribing 
negatives. 


Avoid  placing  heavy  objects,  such  as  boxes  of 
paper,  on  the  glass-top  surface  of  a  light  table. 
Clean  up  immediately  any  liquids  spilled  on  the 
glass  to  prevent  them  from  seeping  into  the 
electrical  wiring  or  along  the  edges  of 
straightedges.  Clean  the  glass  surface  of  the  table 
with  a  commercial  glass  cleaner  and  a  soft  rag 
every  day. 


Tape 

Negatives  are  attached  to  the  goldenrod  with 
either  clear  cellulose  tape  or  with  red  or  black 
tape,  which  is  called  lithographer's  tape. 
Lithographer's  tape  is  translucent  and  permits 
visual  inspection  when  blocked  out  areas  of  a 
negative  are  examined  over  a  light  table. 
However,  because  of  its  color  it  won't  allow 
light  to  pass  onto  the  light  sensitive  coating  of 
the  plate. 

When  you  use  tape  to  attach  negatives  to  the 
goldenrod,  make  sure  that  two  pieces  of  tape  do 
not  overlap  each  other.  Otherwise,  the  double 
thickness  of  tape  will  cause  poor  contact 
between  the  negative  and  the  plate.  This 
condition  will  cause  the  image  on  tiie  plate  to 
spread. 

Use  enough  tape  to  prevent  the  negatives 
from  slipping  out  of  position  or  catching  on 
something  and  tearing  away  from  the  goldenrod. 
A  small  strip  at  each  comer  and  one  along  each 
side  will  usually  be  sufficient,  but  large  negatives 
may  require  more. 


Cutting  Tools 

Razor  blades,  cutting  knives  with  replaceable 
blades  and  scissors  arc  all  used  to  cut  film  and 
goldenrod.  When  you  cut  film  with  a  razor  blade 
or  knife,  the  film  should  be  cut  part  way 
through  and  then  bent  so  that  the  film  separates 
along  the  cut  line.  When  the  fihn  must  be  cut  all 
the  way  through,  place  a  piece  of  scrap  film  or 
glass  under  it  to  prevent  the  cutting  tool  from 
marring  the  light  tab?.e  glass. 
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Figure  9-3.-Close-up  view  of  the  movable  straightedges  arid  spacing  controls  of  a 

line*up  table. 


CAUTION 

Sharp  cutting  tools  arc  required  for  good 
workmanship,  but  they  can  also  be 
dangerous.  Never  carry  cutting  tools  in 
your  pockets,  or  leave  them  on  the  light 
table  where  they  can  be  covered  and 
accidentally  touched.  Discard  used 
blades  in  special  containers,  not  in  waste 
receptacles. 


Using  Cutting  Tools 

After  the  negatives  arc  positioned  and  taped 
to  the  goldenrod.  you  must  cut  out  areas  of  the 
golden  rod  to  expose  the  image  areas  of  the 
negative.  These  openings  are  Referred  to  as 
"windows/'  The  goldenrod  masking  sheet  with 
the  windows  is  called  a  'Mlat.'' 

Window  openings  in  the  goldenrod  are  made 
either  with  a  razor  blade  or  cutting  knife.  The 
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cut  must  be  made  through  the  goldenrod  only, 
not  into  the  negative  below  the  sheet  Type 
matter  (line)  windows  may  be  cut  out  ifreehand, 
leaving  about  1/8''  of  space  around  the  image 
area  of  the  negative.  You  must  remove  enou^ 
of  the  goldenrod  to  ensure  that  all  of  the  image 
is  uncovered.  Remember,  if  you  cut  away  too 
much  goldenrod  any  uncovered  defects  in  the 
negative  will  need  to  be  corrected  before  the  flat 
is  ready  to  be  sent  to  the  platemaking  section. 

When  you  are  cutting  windows  for  halftone 
negatives,  use  a  straightedge  to  obtain  a  window 
the  exact  size  of  the  halftone  unage*  After 
niling-in  an  outline  of  the  window  on  the 
goldenrod  witii  a  pen,  place  a  straightedge  along 
each  side  of  the  outline  to  make  the  cuts  straight 
and  square.  The  cuts  must  not  run  over  each 
other  at  the  comers  or  a  marie  may  appear  at  the 
comer  of  the  halftone  image.  If  your  cuts  do 
overlap  at  the  comer  apply  tape  over  the  cuts  as 
shown  in  figure  9-4. 
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Figure  94.-An  ovtrcut  in  the  corner  of  a  hatftont 
window  on  «  mailunQ  thMt  it  correctad  by  placing  a 
strip  of  lithographaKt  tape  ovar  tha  outs. 

-* 

Corrections 

Opaque  is  a  light*proof  paint  which  is  used  to 
spot  out  pinholes*  shadow  lines,  and  other 
undesirable  markings  on  negatives.  It  can  also  be 
used  to  crop  halftone  negatives  and  to  mask  off 
parts  of  negatives  which  are  used  in  color 
separation  work.  The  dots  in  a  halftone  can  also 


be  altered  with  opaque  to  change  their  tone 
values. 

Two  types  of  opaque  are  in  general  use.  Water 
soluble  black  opaque,  with  a  pigment  of  carbon 
black,  is  generally  used  for  fine  detail  work* 
Water  soluble  red  opaque  is  somewhat  thicker 
and  more  suitable  for  covering  large  areas.  Red 
opaque  is  oft^^n  used  to  label  or  to  put  other 
identification  markings  on  negatives. 

Opaque  is  applied  to  negatives  with  brushes 
which  are  shown  in  figure  9-5,  The  type  of  brush 
used  depends  upon  the  kind  of  opaquing 
necessary.  A  No.  1  round-tipped  bmsh  is  ideal 
for  fine  detail  work*  Smaller  brushes,  such  as  0 
or  00  may  also  be  used,  but  you  will  seldom 
need  them.  On  the  other  hand,  you  will 
probably  have  frequent  use  for  larger  brushes, 
such  as  No*  3  or  No*  5.  A  No.  8  brush  can  be 
used  to  cover  large  areas  easily.  The  laige,  flat 
chisel  edged  brushes,  shown  in  figure  9-5,  are 
primarily  lettering  bnishes*  You  can  use  them  to 
apply  opaque  in  long  flat  strokes  on  the 
negative. 

Opaque  may  be  applied  to  either  side  of  the 
negative.  However,  since  you  will  be  working 
primarily  with  presensitized  plates,  opaque  is 
generally  put  on  the  **ri^t  reading**  or 
noihemulsion  side  of.  the  negatives.  This  is 
because  the  surface  of  presensitized  plates  is 
very  smooth  and  a  build*up  of  opaque  on  the 
side  of  the  negative  which  contacts  the  plate  can 
cause  poor  contact  between  the  negative  and  the 
plate.  If  opaque  must  be  removed  from  a 
negative,  it  is  less  likely  to  be  damaged  if  the 
opaque  has  been  applied  to  the  harder, 
non-emulsion  side  of  the  negative. 


Noa 
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Figure  9*5. -Various  types  of  brushes  usad  to  apply 
opaque  on  negatives. 
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Although  you  may  have  occasion  to  opaque 
individual  negatives,  as  a  nile,  the  opaque  is 
applied  to  the  negatives  after  they  have  been 
taped  to  the  goldenrod  and  the  windows  have 
been  cut  out  of  the  flat 

Mix  the  opaque  with  water  in  a  small 
container  until  it  reaches  the  proper  consistency 
to  flow  freely  on  the  negative  yet  dry  almost 
immediatefy.  Many  lithographers  use  the  opaque 
jar*s  metal  cap  as  the  mixing  container.  To  test 
the  correctness  of  the  opaque  texture,  they 
make  several  short  strokes  with  the  opaque 
brush  on  a  scrap  piece  of  film.  When  the  opaque 
is  beginning  to  dry  by  the  time  a  one  inch  stroke 
is  completed,  it  is  mixed  correctly. 

You  can  ^ot  out  pinholes  and  other  small 
areas  with  the  tip  of  the  brush.  Larger  areas, 
such  as  shadow  lines  should  be  covered  with 
long,  flat  parallel  strokes  of  the  brush.  Do  not 
apply  the  opaque  in  heavy  coatings.  If  it  is 
necessary  to  recover  an  area,  you  may  turn  the 
negative  over  and  touch  up  the  other  side.  You 
can  reduce  the  amount  of  opaquing  required  by 
covering  large  parts  of  the  negative  with  pieces 
of  goldenrod  paper  or  litho  tape.  As  you  have 
already  seen,  the  paper  or  tape  masks  out  the 
light  when  the  plate  is  exposed  and  serves  the 
same  purpose  as  the  op^Kiue.  When  goldenrod 
paper  is  used  as  a  mask,  it  should  be  taped 
securely  on  the  right  reading  side  of  the 
negative.  Always  keep  the  mask  at  least  a 
quarter  of  an  inch  from  the  image  areas.  You 
can  touch  up  the  remaining  areas  of  the  negative 
with  opaque,  as  necessary. 

Cropping  Halftones 

You  can  crop  halftones  by  mling  a  straight 
outline  on  the  negative  with  a  mling  pen  filled 
with  opaque  and  then  painting  out  the 
remaining  background.  The  border  lines  should 
be  at  least  1/32"  wide,  because  it  is  easier  to 
opaque  up  to  a  line  if  it  is  reasonably  thick. 
Work  up  to  the  outline  by  flattening  the  brush 
against  the  negative  and  drawing  it  along,  as 
shown  in  figure  9-6.  Work  from  the  right  and 
bottom  side  of  your  margin  lines;  then  turn  the 
negative,  as  shown  in  the  illustration.  You  may 
also  crop  halftones  by  masking  with  goldenrod 
paper  or  with  strips  of  red  or  black  tape  applied 
to  the  back  of  the  negative.  Be  careful  not  to 
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Figurt  M.-Method$  of  applying  opaqut  to  an 
outlintd  arts. 


add  too  many  thicknesses  of  tape  or  to  allow  the 
comers  to  overlap. 

If  you  make  an  error  in  applying  the  opaque, 
conect  it  immediately  so  that  you  will  not 
forget  it.  Use  a  dean,  damp  cotton  swab  and 
wipe  outward  from  the  center  of  the  affected 
area.  Keep  turning  the  swab  as  you  work  so  that 
you  will  not  drag  opaque  back  into  a  cleaned 
area. 

NEGATIVE  ENGRAVING 

Shadows  resulting  from  ridges  on  the  copy, 
like  those  along  the  edges  of  paste-ups,  show  up 
as  transparent  lines  on  the  negative  and  must  be 
masked  out  or  covered  with  opaque.  Glare  or 
reflections  picked  up  in  photographing  the  copy 
appear  as  dark  areas  on  the  negative.  They  may 
fill  in  portions  of  the  image  to  such  an  extent 
that  the  negative  cannot  be  used.  But  if  they 
affect  only  a  small  area  of  the  negative,  you  may 
be  able  to  scratch  them  ofl*  the  film  with  an 
engraving  instrument. 

You  may  also  have  occasion  to  engrave  lines 
on  negatives  to  clean  up  defective  rulings, 
prepare  rule  forms,  or  to  add  boxes  and  borders. 
Negative  engraving  is  also  used  in  map  woric 
where  grids  (cross-lines)  are  generally  placed  on 
a  master  negative  and  then  overprinted  on  all 
maps  and  charts  of  the  same  scale. 

Figure  9-7  shows  some  of  the  tools  used  for 
engraving  or  scribing  negatives.  An  engraving 
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tool  must  remove  the  emulsion  cleanly  (cutting 
the  emulsion  in  a  continuous  shaving)  with  each 
'Stroke;   therefore   it   must  have   a  sharp, 
square*comered  cutting  edge. 

You  should  tape  the  negative  to  a  hard, 
smooth  working  surface,  such  as  the  top  of  a 
light  table;  a  soft  surface,  such  as  another 
negative  or  paper,  will  cause  the  engraving  tool 
to  crease,  cut  through  the  film,  or  make  irregular 
lines. 

Engraving  tools  are  available  in  various  sizes 
and  shapes*  There  are  tools  for  lettering  as  well 
as  for  single  and  double  lines.  Some  of  these 
tools  are  constnicted  to  provide  uniform 
pressure,  width,  and  angle,  but  in  most  cases,  the 
handling  of  the  tools  depends  on  the  skill  of  the 
operator.  The  cutting  quality  depends  on  the 
sharpness  and  shape  of  the  point,  the  angle  at 
which  the  tool  is  held,  and  the  amount  of 
pressure  applied.  A  dull  point  or  a  needle  point 
will  furrow  the  emulsion  and  produce  a  ragged 
line. 

The  needle  point  may  be  used,  of  course,  to 
engrave  a  clean  line  through  a  soft  emulsion  with 
a  hard  base,  such  as  glass.  You  may  also  use  it 
for  making  marks  when  you  arc  measuring  or  for 
picking  up  or  sliding  smaller  pieces  of  film  into 
position. 


Ruling  Lines 

To  scribe  lines  on  a  negative,  you  should 
square  the  fllm  and  tape  it,  emulsion  side  up,  to 
the  light  table.  If  the  negative  requires  opaquing, 
you  should  apply  the  opaque  (on  the  emulsion 
side)  before  starting  to  nile  it. 

If  your  shop  has  a  precision  line-up  table,  you 
can  And  the  locations  for  the  lines  by  movmg 
the  metal  straightedge  along  the  scale  on  the  side 
of  the  table  or  by  using  the  automatic  spacing 
device  at  the  end  of  the  straightedge.  This  device 
can  be  set  to  cause  the  straightedge  to  travel  a 
specific  distance  each  time  it  is  moved  and  is 
ideal  for  ruling  a  series  of  lines.  If  you  do  not 
have  a  line-up  table,  mark  the  location  of  each 
line  to  be  drawn  with  a  pair  of  dividers  or 
engraving  point  and  a  steel  rule.  If  a  copy  of  a 
previously  printed  form  is  available,  use  it  in 
locating  the  positions  for  your  lines.  Square  the 
printed  form  and  tape  it  beside  the  negative. 


Then  position  the  straightedge  on  the  printed 
lines  and  scribe  corresponding  lines  on  the  film* 
After  you  have  marked  the  location  of  each 
line,  draw  a  light  pencil  line  on  each  ^de,  along 
the  margins,  to  show  the  length  of  the  lines.  You 
are  then  ready  to  start  your  ruling.  It  is  a  good 
idea  to  test  the  engraving  tool  in  the  maigins  of 
the  negative  before  you  begin  ruling.  Test  marks 
can  be  touched  out  afterwards  with  opaque.  If 
your  lines  are  uneven  in  length,  you  can  even 
them  by  opaquing  or  by  applying  strips  of  red 
tape  to  the  back  of  the  negative  along  the  ends 
of  the  rules. 


STRIPPING  A  FLAT 

Since  you  will  be  working  almost  entirely 
with  negatives  and  golden  rod  paper,  you  will 
have  to  master  the  goldenrod  stripping  process. 
The  following  pages  outline  the  procedures  to 
strip  negatives  on  plain,  unprinted  goldenrod 
paper  serving  as  the  layout  masking  sheet  If 
your  shop  uses  preprinted  goldenrod,  the 
procedures  are  basically  the  same,  however  you 
won't  need  to  rule-in  guide  lines  on  the 
goldenrod.  Once  you  have  acquired  a  complete 
understanding  of  stripping  on  plain  goldenrod, 
you  will  And  that  the  use  of  preprinted 
goldenrod  masking  sheets  simplifies  the  work. 

Planning  the  Layout 

Before  you  begin  stripping,  carefully  read  the 
instnictions  that  accompany  the  job.  If  the  job 
consists  of  multiple  pages,  there  probably  will  be 
a  master  layout  or  dummy  that  you  can  use  as 
masking  sheet  layout  guide.  But  for  many  jobs, 
the  masking  sheet  layout  planning  will  be  left 
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Figure  d^T.-NeditiveengrMing  and  scribing  toots. 
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?^  oitiitly  to  you.  In  either  case,  you  must 
r^' Vaccurately  rule*in  guide  lines  on  the  goldenrod 
I  bso  tfiat  the  negatives  will  be  properly  aligned  and 
|^:,^i)OSitioned  on  the  layout. 
W    Check  each  negative  for  correct  size  and 

quality  and  then  arrange  them  in  proper 
||  sequence.  The  negatives  should  also  be  trimmed 
ft  with  a  hand  paper  cutter  or  scissors,  leaving  at 

least  one^half  inch  around  the  image  areas.  If 
I;:  any  of  the  negatives  aie  to  be  spliced  or  butted 
^%.to8^ther,  or  any  of  the  pages  arc  to  bleed,  you 
W^yM  have  to  adjust  the  trimming  accordingly.  (A 
^|:page  is  said  to  bleed  when  it  runs  off  the  edge  of 
I  z  jfcs  paper.)  Negatives  that  are  to  bleed  are  best 
f :  \tfimmed  after  they  have  been  positioned  on  the 
|\^3g61denr^  so  that  you  can  actually  see  how 
ji  touch  of  a  trim  is  required. 
|;  One  of  your  primary  considerations  when  you 
i  are  planning  a  layout  is  the  size  of  the  press  to 

be  used  to  nin  the  job.  If  your  shop  has  only 
fl  one  size  of  press,  this  will  present  no  problem, 
r    but  if  you  have  two  or  more  sizeo,  check  with 

your  shop  LPO  if  the  press  size  is  not  indicated 
I :  on  the  job  jacket  If  the  job  requires  a  long  press 
h  nin,  it  may  be  better  to  set  up  the  plate  to  run 
r  the  job  more  than  one»up  on  a  large  press.  As 
^  you  will  see  later,  you  can  do  this  by  making 
h  several  negatives  and  stripping  them  on  the  same 
C  flat  or  by  making  one  negative  and  exposing  it  in 
I  different  locations  on  tlie  plate. 
I  Of  course,  if  the  nin  is  short,  the  extra  work 
h  involved  may  not  make  it  worthwhile  to  print 
L  more  than  one-up  so  it  may  be  better  to  run  the 
j  job  singly  on  a  smaller  press.  If  dose  register  is 
y  invoked  it  may  also  affect  the  choice  of  press, 

because  the  larger  presses  often  register  better 
!    than  the  smaller  ones.  Large  solids  and  halftones 
i   may  also  run  better  on  the  larger  presses, 
r       As  a  mle,  it  is  best     place  large  solids  and 

halftones  along  the  gripper  and  center  of  the 

layout  if  no  other  considerations  are  involved. 

Close  register  work  should  also  be  placed  along 

tfie  gripper  and  in  the  center  of  the  sheet.  You 

will  learn  more  about  the  gripper  edge  in  just  a 

minute. 

[  Ruling  the  layout 

Once  these  things  have  been  settled,  you  are 
.  ready  to  start  ruling  the  layout.  Select  a  sheet  of 
'    goldenrod  paper  the  size  of  the  press  plate,  and 


square  it  to  the  layout  table  by  aligning  one  of 
the  long  sides  with  the  T-square.  If  the  paper  is 
ragged  or  cut  crooked,  trim  it  with  a  knife  or 
razor  blade  using  a  steel  straightedge  as  a  guide. 
Tape  or  clamp  the  paper  to  the  layout  table 
being  careful  not  to  move  or  bulge  the  sheet  ^ 
You  should  use  a  thin,  short  line  to  indicate  ] 
measurements  on  the  layout  sheet.  Some  ? 
operators  make  precise  marics  by  punching  the  ^ 
sheet  with  a  needle  point  and  later  covering  the  ] 
holes  with  lithographer's  tape  to  prevent  ttiem  5 
from   printing   on  the  plate.   Make  your 
measurements  with  a  steel  rule,  because  thfc  steel 
mle  is  more  accurate  than  wood  or  plastic  rules.  i 
If  the  nile  does  not  have  space  to  the  left  of  I 
zero,  some  operators  use  the  1"  marie  as  the  -ri 
starting  point,  because  it  is  difficult  to  locate  the  | 
zero  point  accurately.  Most  operators  nile  the 
sheet  with  a  black  or  blue  ball-point  pen.  It  is 
difficult  to  see  the  lines  when  a  hard  pencil  is 
used,  and  soft  pencil  lines  tend  to  spread.  When 
marking  dimensions  with  points,  it  is  helpful  to 
circle  the  points  so  that  you  can  see  them 
readily. 


Gripper  Margins 

On  every  goldenrod  layout  sheet  you  must 
allot  space  for  the  plate  and  paper  gripper 
murgins.  These  margins  vary  from  one  type  of 
press  X  another,  so  you  will  have  to  know  the 
specific  margins  for  each  press  in  your  shop. 
There  cannot  be  any  image  area  within  the 
gripper  margins, 

TTie  plate  gripper  margin  is  the  narrow  strip, 
along  the  leading  and  trailing  edges  of  the  plate, 
where  the  clamps  or  grippers  on  die  plate 
cylinder  grasp  the  plate  when  it  is  on  the  press. 
Because  work  is  generaly  positioned  along  the 
leading  edge  of  the  plate,  it  is  not  necessary  to 
indicate  the  trailing  edge  gripper  maiyin  on  the 
layout  unless  the  image  area  is  exceptionally 
large. 

Tlic  paper  gripper  margin  is  the  amount  of 
space  required  along  the  leading  edge  of  the 
paper  for  the  "bite"  of  the  impression  cylinder 
grippers  as  they  draw  the  sheet  through  the 
printing  unit  of  the  press. 

When  you  have  determined  the  gripper 
margins  for  your  layout,  draw  lines  along  the 
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layout  sheet  edge  which  you  have  designated  the 
gripper  edge.  Some  strippers  nile  two  solid  lines 
to  indicate  each  margin,  while  others  use  a 
dotted  line  to  indicate  the  paper  margin.  The 
second  line  may  be  omitted  altogether  if  the  two 
distances  are  combined. 

Other  Reference  Lines 

In  addition  to  the  gripper  margin  lines,  you 
should  measure  the  goldenrod  sheet  and  draw  a 
centerline  to  be  used  as  a  reference  point  for 
centering  images  on  the  layout. 

Most  strippers  also  draw  in  lines  to  show  the 
outline  of  the  press  sheet  on  the  layout.  If  the 
job  is  to  be  trimmed  after  it  is  nm,  you  may 
want  to  draw  in  additional  lines  to  indicate  the 
trim  size  of  the  sheet. 

The  amount  of  ruling  you  do  on  the  layout 
sheet  depends  on  the  nature  of  the  job  and  your 
own  preferences.  Some  men  like  simple  layouts, 
while  others  prefer  to  make  involved  layouts  of 
the  simplest  flats.  Until  you  have  gained 
experience,  you  should  use  as  many  reference 
lines  on  your  layouts  as  possible  to  ensure  that 
they  are  accurate. 

You  will  learn  about  other  reference  lines  and 
register  marks  la'^r  in  this  chapter. 

MaKing  a  Simple  Layout 

An  actual  example  will  help  you  to  better 
understand  the  steps  involved  to  produce  a 
simple  flat.  The  steps  are  illustrated  in  figure 
9-8. 

For  the  purposes  of  this  flat,  assume  that  you 
have  been  given  a  job  that  calls  for  3000  copies 
of  a  standard  Navy  letterhead.  (The  copy  has 
been  set  in  your  shop  and  the  cameraman  has 
furnished  you  with  the  negative.)  The 
instructions  which  accompany  the  job  state  that 
the  type  matter  is  to  be  centered,  side  to  side, 
on  a  8**  X  lOVi"  sheet.  The  head  margin,  which 
is  the  space  between  the  top  line  and  the  top 
edge  of  the  sheet,  is  5/8**. 

The  LPO  of  your  shop  has  informed  you  that 
the  job  will  be  run  on  the  1250  Multilith  press, 
using  a  serrated  (looped)  plate.  The  plate  gripper 
margin  is  1"  and  the  paper  gripper  margin  is  Vi". 
(Note:  These  margins  are  not  actual  gripper 


margins,  but  are  used  here  for  illustrative 
purposes.) 

After  inspecting  the  negative,  you  select  a 
sheet  of  goldenrod  the  size  of  the  press  plate  and 
proceed  as  detailed  in  figure  9-8,  through  step  6. 

Position  the  Negative 

After  you  have  completed  the  steps  shown  in 
figure  9-8.  you  are  ready  to  position  and  attach 
the  negatives  to  the  goldenrod  sheet. 

For  this  flat  the  negative  must  b*:  centered 
from  right  to  left.  Tliis  will  place  the  center  of 
the  negative  on  the  centerline  you  have  drawn 
on  the  layout.  To  find  the  center  of  the 
negative,  measure  the  longest  line  of  type  and 
make  a  mark  on  the  emulsion  side  of  the  film,  as 
shown  in  figure  9-9.  On  the  5/8"  line  of  the 
layout  align  the  mark  on  the  negative  with  the 
centeriine  on  the  layout.  When  the  position  is 
correct,  tack  the  negative  wiUi  two  pieces  of 
tape  to  die  underside  of  the  goldenrod. 

After  the  negative  is  tacked  in  position,  turn 
the  flat  over  and  fasten  down  the  negative 
securely  with  additional  tape.  Do  not  put  the 
tape  closer  than      to  the  image  areas. 

Next  return  the  flat  to  its  original  side  and  cut 
out  the  opening  (window)  for  the  image  area  of 
the  negative.  As  you  gain  experience,  you  will 
acquire  the  feel  that  will  allow  you  to  use  just 
enough  pressure  to  cut  througli  the  goldenrod 
without  cutting  into  the  film.  Tlie  size  of  the 
window  'should  not  be  larger  than  necessary  to 
uncover  ti\c  image  areas  of  the  negative. 
Otherwise,  it  may  be  necessary  to  opaque 
pinholes  or  other  defects  in  the  negative  which 
would  have  remained  covered  by  the  goldenrod. 

Sometimes  after  numerous  windows  have 
been  cut  in  a  flat,  the  flat  will  lose  its  rigidit\ .  In 
such  a  case,  if  the  negatives  are  not  halftones, 
you  can  place  strips  of  transparent  tape  on  the 
front  side  of  the  flat  in  areas  where  it  is  weak. 
Clear  tape  placed  over  the  image  areas  of  a  line 
negative  will  not  ordinarily  interfere  with  the 
plate  exposure  providing  the  tape  is  not  dirty. 

Stripping  for  Narrow  Widths 

As  the  sheets  travel  down  the  feedboard  to 
tlie  printing  unit  of  an  offset  press,  they  pass 
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under  a  device  known  as  the  *'sheet  detector''  or 
"impression  trip."  If  a  sheet  fails  to  pass  along 
the  feedboard,  this  device  prevents  the  blanket 
from  contacting  the  impression  cylinder. 
Otherwise,  without  the  paper  to  receive  the 
image  from  the  blanket,  the  image  would  print 
on  the  impression  cylinder,  and  the  next  sheets 
fed  through  the  press  would  be  printed  on  both 
sides. 

The  sheet  detector  is  generally  located  in  the 
center  of  the  feedboard  so  that  it  will  contact 
most  sheet  widths.  But  on  some  presses,  such  as 
Multiliths,  the  detector  is  located  off  center 
toward  the  far  (non-operator)  side  of  the 
feedboard.  Therefore,  narrow-width  jobs  must 
be  positioned  off  center  on  the  flat  as  shown  in 
figure  9-10.  This  ensures  that  narrow-width 
sheets  will  contact  the  detector  on  these  presses. 
The  location  of  the  detector  or  impression  trip 
can  be  seen  on  the  preprinted  masking  sheet 
shown  in  figure  9-1. 
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Once  the  ruling  is  completed,  the  negatives 
are  placed,  one  at  a  time,  underneath  the  flat 
and  attached  to  the  golden  rod  with  tape.  When 
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Figure  9-10.-Off  center  layout  position  for  narrow 
width  sheets  that  are  to  mn  on  Multilith  presses. 
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Figure  d'^-To  indicate  the  center  point  of  a  negative, 
measure  the  line  to  be  centered  on  the  layout  and 
place  the  center  mark  outside  the  image  area. 


Preparing  Flats  for  Larger  Presses 

When  a  flat  is  prepared  for  a  larger  press,  the 
procedures  are  essentially  the  same  as  those  used 
to  make  the  smaller,  one-page  flat. 

After  drawing  the  basic  guide  lines,  which 
represent  the  press  sheet  outline  and  the  plate 
and  paper  gripper  margins,  the  layout  sheet  is 
divided  into  fourths,  eighths,  or  whichever  page 
multiple  is  required.  Next,  the  guide  lines  for 
each  page  are  drawn  to  indicate  the  side  and 
head  margins  for  the  individual  pages.  (See  fig. 
9-11.) 
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Figure  9-11.— Goldenrod  layout  for  a  four-page 
job  to  be  run  on  a  large  press. 
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the  negatives  have  been  securely  taped  to  the 

back  of  the  flat,  windows  are  ciit  in  the 

goldenrod  to  expose  the  image  areas  of  the 
individual  negatives. 


OTHER  STRIPPING  METHODS 

Of  course,  all  strippers  do  not  work  alike. 
Instead  of  tacking  the  negatives  to  the  goldenrod 
sheet  in  the  manner  just  discussed,  some 
strippers  position  the  negative  under  the 
goldenrod  and  then  cut  two  small  holes  in  the 
layout  sheet-one  in  the  upper  left  comer  and 
one  in  the  lower  right  comer-and  then  place  a 
strip  of  red  tape  over  each  hole  to  tack  the 
negative  to  the  sheet  After  the  negatives  have 
been  tacked  in  place,  the  stripper  turns  the  flat 
over  and  tapes  them  securely  or  he  may  cut 
windows  in  the  goldenrod  sheet  to  expose  the 
image  areas  of.  the  negatives  and  then  do  his 
taping  along  tne  edges  of  the  windows.  Some 
operators  use  this  procedure  when  working  with 
presensitized  plates,  because  this  eliminates  the 
necessity  for  having  any  tape  on  the  emulsion 
side  of  the  negatives  and  provides  better  contact 
between  the  plate  and  film  when  the  plate  is 
exposed. 


GANG  LAYOUTS 

Many  times  to  ssve  paper  or  press  time,  you 
will  find  it  advisable  to  nin  a  number  of 
unrelated  jobs  on  the  same  sheet  of  paper  and  to 
separate  them  later  by  cutting.  This  type  of 
layout  is  known  as  a  "gang"  layout.  You  can  use 
it  if  ail  jobs  woric  out  to  the  same  or 
approximately  the  same  press  run;  all  jobs  call 
for  the  same  kind  of  paper  and  ink;  and  all  jobs 
cut  out  of  the  press  sheet  property. 

It  goes  without  saying  that  you  cannot 
combine  into  one  layout  two  or  more  jobs 
which  require  a  different  number  of  copies, 
unless  you  can  run  one  of  the  jobs  two  or  more 
up  so  that  all  jobs  can  be  completed  with  the 
same  number  of  impressions.  For  example,  if 
one  job  requires  2,000  impressions  and  another 
requires  4,000,  you  can  plan  the  woik  and  strip 
it  up  for  one  press  run  if  you  use  one  negative 
for  the  first  job  and  two  negatives  for  the 


second.  Two  thousand  impressions  will  then  be 
required  to  produce  the  desired  2,000  copies  of 
the  first  job  and  4,000  copies  of  the  second. 

If  the  jobs  are  of  different  sizes,  are  ananged 
in  staggered  locations,  or  have  differing  head 
directions,  you  should  make  a  rough  sketch 
showing  the  shape,  trim  size,  location,  and  head 
direction  of  each  job  that  is  to  be  included  in 
the  layout.  You  ^ould  check  your  sketch  to 
make  sure  that  the  jobs  can  be  cut  apart  after 
they  are  printed.  As  you  can  see  in  figure  9- 1 2, 
if  you  do  not  position  the  jobs  properly,  it  will 
be  impossible  to  separate  them  without  cutting 
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Figure  9-1Z-Gang  or  combination  layout  individual 
jobs  muit  be  arranged  so  that  they  can  be  separated 
when  they  are  cut  apart 
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through  and  spoiling  one  or  more  of  them.  You 
can  also  use  your  rough  sketch  to  save  bindery 
time  by  planning  the  work  so  that  the  forms  can 
be  separated  with  a  minimum  number  of  cuts.  In 
some  cases,  it  may  be  necessary  to  make  several 
sketches  to  determine  which  layout  will  require 
the  least  number  of  cuts  after  the  job  is  printed. 
(Some  operators  cut  pieces  of  paper  to  the  size 
of  the  various  jobs  and  move  these  around  on 
the  layout  sheet  until  they  find  the  best 
arrangement.  This  is  somewhat  easier  and  less 
time-consuming  than  drawing  a  series  of 
sketches.) 

The  procedure  for  preparing  a  gang  flat  is 
similar  to  the  layout  procedures  already 
discussed.  You  should  draw  in  the  sheet  line  and 
the  gripper  margin  first.  Next  locate  the  position 
for  each  job  and  draw  its  outline  in  the  proper 
position  on  the  goldenrod.  If  the  middle  job  is 
exactly  centered,  or  if  its  edge  coincides  with 
the  vertical  center  of  the  flat,  you  can  draw  its 
location  first.  Otherwise,  it  is  easier  to  begin  at 
one  of  the  outside  comers  along  the  gripper 
edge. 

When  you  are  ganging  up  work,  it  is  likely 
that  some  of  the  jobs  will  require  additional 
trimming  after  they  have  been  cut  from  the 
press  sheet.  If  illustrations  are  to  bleed,  for 
example,  you  must  make  allowance  not  only  for 
the  cut  but  also  for  additional  trimming,  so  that 
the  bleed  will  not  run  into  the  margins  of  the 
adjoining  job.  (See  fig  Q-22.>  A  double  trim 
allowance  must  also  be  ih^luded  if  any  of  the 
negatives  are  to  bleed  along  the  gripper  maigin. 
In  this  case  it  is  better  to  allow  extra  margin  for 
all  the  forms  along  the  gripper  edge  so  that  it 
will  be  possible  to  make  a  single  cut  along  this 
side  after  the  job  is  printed.  You  will  learn  more 
about  bleed  illustrations  later  in  this  chapter. 

Bookwork  Impositioi  ^ 

The  layout  location  of  negatives  or  positives 
on  the  flat  is  termed  **imposition.**  Impositions 
for  bookwork  are  similar  to  those  required  for 
other  types  of  work,  with  two  important 
exceptions:  (1)  the  pages  must  be  arranged  in  a 
specific  order  so  that  they  can  be  backed-up 
properly  and  will  fold  down  in  sequence,  and  (2) 
the  maigins  must  be  calculated  to  include  a 
double  trim  on  all  inside  edges  except  the 
binding  edges  of  the  pages. 


Imposition  Charts 

When  you  are  stripping  negatives  for 
bookwork,  it  is  necessary  to  prepare  an 
imposition  chart  to  ensure  that  the  pages  are  laid 
out  in  the  proper  order.  An  imposition  chart  is 
simply  a  blank  press  sheet  folded  down  to  page 
size  with  page  numbers  (folios)  in  the  proper 
order.  (See  fig.  9-13.)  Many  shops  keep  a  supply 
of  machine  folded  blank  sheets  on  hand  to  use 
in  preparing  imposition  charts. 

After  you  have  marked  the  folios  on  the 
imposition  sheet,  it  is  unfolded  and  used  as  a 
guide  in  laying  out  the  goldenrod  sheet.  When 
the  negatives  are  stripped  underneath  the 
goldenrod  layout,  the  folio  positions  should 
correspond  exactly  with  the  folios  of  the 
imposition  chart.  However,  because  of  the  large 
size  of  bookwork  flats  and  the  difficulty 
encountered  when  they  are  flipped  over  to  tack 
the  negatives  in  place,  many  strippers  work  from 
the  top  rather  than  underneath  the  flat.  In  this 
case,  it  must  be  remembered  that  the  flat  will  be 
turned  over  when  the  plate  is  exposed  so  that 
the  emulsion  side  of  the  negatives  will  be  in 
contact  with  the  plate.  When  the  flat  is  turned 
over,  the  positions  of  the  negatives  are  reversed. 
The  negatives  on  the  left  side  of  the  flat  will 
appear  on  the  right  side  of  the  flat  and  vice 
versa.  Therefore,  the  folios  on  the  goldenrod 
must  be  mariced  in  reverse  from  the  order  in 
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Figure  9-13.-Two  methods  of  preparing  an  imposition 
chart  After  indicating  the  page  folios,  the  signature  is 
unfolded  and  used  as  the  layout  guide. 
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which  they  appear  on  the  imposition  chart. 
Figure  9-14  illustrates  this  point  clearly. 

Sheetwise  Impositions 

There  are  several  types  of  impositions,  and 
you  may  use  the  one  that  serves  your  purpose 
best,  considering  the  capabilities  of  your 
equipment.  Many  jobs  call  for  sheetwise 
(back-up  or  face-and-back)  layouts  in  which  the 
pages  for  one  flat  and  back-up  pages  are 
prepared  on  another.  These  flats  are  sent  to  the 
platemaker  who  uses  them  to  make  two  separate 
plates.  The  pressman  then  puts  the  plate  made 
from  the  first  flat  on  the  press  and  runs  the 
paper  through.  Then  he  removes  this  plate  and 
puts  on  the  one  carrying  the  back-up  pages, 
turns  the  stock  over  left  to  rig^it,  and  runs  it 
through  the  press  again  to  back  up  the  sheets.  If 
the  job  is  large  and  consists  of  several  signatures, 
he  usually  runs  all  the  fronts  first,  then  backs 
them  up  in  orden  In  very  large  shops,  one  press 
may  be  used  to  run  the  fronts  and  another  press 
may  be  used  for  backing  the  slieets  up. 


Figure  9-14  shows  the  imposition  for  a 
two-plgte  job.  When  a  job  consists  of  more  than 
one  flat,  you  should  number  each  layout  for 
proper  identification.  The  first  front  flat  should 
be  marked  ^T-l";  the  next  front  flat,  **F-2",  and 
so  on.  The  first  back  flat  should  be  marked 
**B-r',  "B-2",  and  so  on. 

You  have  just  seen  that  the  stock  is  turned 
over  from  left  to  right  when  it  is  run  through  the 
press  for  back-up.  This  means  that  the  gripper 
edge  of  the  stock  is  fed  to  the  front  or  head 
guides  on  both  runs  through  the  press.  However, 
it  is  necessary  for  the  pressman  to  use  the  side 
guide  on  the  opposite  side  of  the  feedboard 
when  he  makes  his  back-up  run  so  that  the  same 
edge  of  the  stock  will  be  fed  to  the  side  guide 
during  the  second  nin.  For  this  reason,  most 
strippers  identify  both  the  gripper  and  side  guide 
edges  of  each  flat,  using  **x"  marks  in  the  same 
manner  as  they  mark  the  imposition  charts. 

Study  the  sheetwise  impositions  shown  in 
figure  9-14  for  a  moment.  Notice  that  the  heads 
of  the  pages  are  toward  the  vertical  centerline 
and  the  bind  falls  along  the  horizontal  center- 
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Figure  9»14.-Sheet\5^M3  imposition  for  an  d-page  booklet  If  the  negatives  are  stripped  on  top  of  the  layout  sheet  the 
flet  is  turned  over  when  the  plate  is  exposed.  Therefore,  the  negatives  must  be  reversed  on  the  goldenrod  layout  as 
shown  on  the  left  When  the  negatives  are  stripped  under  the  layout  sheet  their  position  is  identical  to  the  position 
of  the  pages  on  the  imposition  chart,  as  shown  on  the  right 
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line.  This  means  that  the  job  will  be  folded  on 
the  horizontal  centerline  and  will  be  trimmed 
along  the  vertical  centerline  after  printing.  No- 
tice also  that  if  you  add  the  folios  of  the 
adjoining  pages  (across  the  fold),  as  8  and  1,  4 
and  5,  6  and  3,  and  so  on,  the  total  will  always 
be  9.  If  you  are  working  with  a  16-page  book, 
the  total  will  be  1 7;  and  if  you  are  working  with 
a  32-page  book,  the  total  will  be  33.  This  holds 
true  in  all  cases  except  when  you  are  laying  out 
a  very  large  book  containing  front  matter,  such 
as  a  preface  and  table  of  contents,  which  are 
usually  marked  with  roman  numerals  (i,  ii,  iii, 
and  so  on)  or  when  the  front  matter  contains 
blank  pages.  In  this  case,  you  must  add  the  front 
matter  and  blanks  to  your  total. 

Page  1  must  always  begin  on  a  right  hand 
page,  even  if  you  have  to  leave  a  page  blank  in 
order  to  accomplish  it.  This  means  that  the  odd 
pages  will  always  fall  to  the  right  of  the  bind  and 
the  even  numbered  pages  will  always  be  on  the 


left.  For  this  reason,  odd-numbered  pages  are 
often  referred  to  as  "right  hand  pages." 

Now  compare  the  16-page  sheetwise  imposi- 
tion shown  in  figure  9-15  with  the  8-page 
imposition  shown  in  figure  9-14.  The  pages  have 
been  rearranged  so  that  the  horizontal  centeriine 
now  represents  the  head  or  cut  line.  Notice  that 
all  folios  on  opposite  sides  of  the  fold  add  up  to 
17.  Also  notice  that  the  diamond  shaped 
notches  indicating  double  trim  appear  on  both 
horizontal  and  vertical  centeriines. 

Work-and-Tum  Impositions 

Sometimes  you  can  work  and  turn  a  sheet 
that  is  to  be  printed  on  both  sides.  This  means 
that  you  can  strip  negatives  for  both  front  and 
back-up  pages  in  the  same  flat.  For  example,  the 
front  or  outside  pages  may  appear  on  the  left 
side  of  the  flat  and  the  back-up  or  inside  pages 
may  appear  on  the  right  or  vice  versa. 
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Figure  9-15.-Sheetwlse  imposition  for  a  16-page  booklet  Arrange  the  pages  on  the  goldenrod  layout  in  the  order 
shown  at  the  left  if  you  are  stripping  the  negatives  on  top  of  the  iayout  Arrange  the  pages  in  the  order  they  appear 
on  the  imposition  chart,  if  you  strip  the  negatives  under  the  layout  sheet 
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When  the  stock  is  run  through  the  press,  the 
front  and  backnip  pages  will  be  printed  on  the 
same  side  of  the  sheet.  If  the  job  calls  for  5,000 
copies^  the  pressman  will  run  2,500  sheets  (plus 
a  few  extra  sheets  for  waste)  through  the  press. 
He  will  then  turn  the  sheets  over,  left  to  right, 
and  run  them  through  the  press  again,  using  the 
same  plate  to  print  on  the  reverse  side  of  the 
stock.  In  doing  so,  he  maintains  the  same  gripper 
edge  on  the  stock  as  before,  and  even  though  the 
stock  is  turned  over  he  maintains  the  same  side 
guide  edge  by  simply  using  the  side  guide  on  the 
far  instead  of  the  near  side  of  the  feed  board 
when  he  makes  the  second  run.  After  the  2,500 
sheets  are  printed  on  both  sides,  they  are  cut  in 
half  to  separate  the  right  and  left  halves  of  the 
sheets).  Each  half  will  be  a  complete,  backed-up 
unit  and  he  will  have  a  total  of  5,000  properly 
backed  sheets.  Figure  9-16  shows  how  work- 
anJ-tum  jobs  are  imposed. 

Woric*and-TumbIe  Impositions 

Work-and-tumble  (sometimes  called  work- 
and-flop)  unpositions  are  similar  to  work-and- 
tum  except  that  the  negatives  are  arranged  on 
the  flat  so  that  the  sheet  can  be  flopped  over  top 
to  bottom  instead  of  left  to  right  when  it  is 
backed  up.  (See  fig.  9-17.)  Work-and-tumble 
layouts  are  not  used  often  because  they  do  not 
provide  as  good  register  as  work-and-tum  lay- 
outs. 


When  you  aa*  stripping  for  bookwork,  it  is 
always  best  to  use  the  vertical  and  horizontal 
centerlines  as  your  reference  points  for  all 
measurements.  Tiiis  is  particularly  important 
when  you  are  working  with  a  wrk-and-timible 
job,  because  you  will  not  use  the  same  gripper 
edge  when  you  turn  the  sheets  over  and  make 
your  second  run.  When  preparing  work-and- 
tumble  layouts,  the  stripper  generally  cuts  in 
tick  marks  at  the  end  of  the  horizontal  center- 
line  and  these  marks  print  on  the  plate  and  in 
the  trim  area  of  the  paper  stock.  The  pressman 
uses  these  marks  for  reference  when  he  positions 
the  back-up  run  on  the  press.  You  will  learn 
more  about  these  tick  marks  later. 

Preparing  the  Flat 

Since  all  pages  are  the  same  size,  it  is  possible 
to  use  a  translucent  master  layout  when  you  are 
preparing  flats  for  bookwork.  These  master 
layouts  were  discussed  earlier  in  this  chapter. 
Otherwise,  the  layout  procedure  for  bookwork 
is  similar  to  that  used  in  preparing  other  types  of 
flats.  You  should  draw  in  your  basic  reference 
lines  first.  You  must  remember  however,  that 
the  pages  must  be  trimmed  on  two  or  three 
sides.  Notice  in  the  layout  shown  in  figure  9-18 
that  a  trim  margin  has  been  indicated  along  the 
gripper  edge  of  the  press  sheet.  If  the  book  is 
small,  it  is  possible  to  omit  this  trim,  but  if  the 
book  is  large,  it  is  generally  necessary  to  trim 
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Figure  d-16.-Work-»nd-turn  impositions.  Compare  the  16-page  one  plate  tmposition  shown  here  on  the  right  with  the 

16-page  two  plate  imposition  shown  in  figure  9-15. 
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Figure  9>17.-Work*and-tumbte  impositioa 

along  this  edge  rather  than  to  use  the  edge  of  the 
press  sheet  as  the  edge  of  the  finished  job. 
Work-and-tum  and  certain  other  types  of  work 
require  that  the  signatures  be  cut  before  the 
pages  are  folded  and  stitched  and  again  after- 
wards. This  means  that  some  of  the  sides  will  be 
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Figure  9>18.-Layout  imposition  showing  trim 
margins. 
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cut  twice.  Figure  10-22  shows  how  to  allow  for 
this  when  you  are  laying  out  the  work. 

When  a  book  contains  a  number  of  pages, 
several  signatures  may  be  inserted  one  inside  the 
other  for  saddle  stitching  in  the  bindery.  You 
will  find  that  the  inner  pages  "creep"  or  "push 
out**  approximately  1/32 "  in  each  16-page 
signature.  This  means  that  the  outer  margins  will 
be  progressively  narrower  on  the  inner  pages. 
You  can  remedy  this  by  allowing  less  margin 
along  the  gutter  and  more  along  the  outside  of 
the  page  about  every  third  signature.  If  you  are 
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Figure  9-19.-How  guide  lines  are  used  to  aid  in 
positioning  the  running  head,  art,  text,  and  folio  on  a 
page  consisting  of  several  separate  negatives. 
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not  sure  about  the  degree  of  push  out,  you  can 
determine  it  by  using  sheets  of  the  stock  to  be 
nin  when  you  make  your  imposition  chart  and 
running  a  needle  through  the  pages.  Then 
measure  from  the  needle  mark  to  the  edges  of 
the  pages. 

Frequently,  the  pages  of  a  book  will  consist 
of  several  small.negatives  and  you  must  make  up 
the  pages  by  placing  the  negatives  in  their  proper 
positions  on  the  layout  The  illustration  at  the 
bottom  in  figure  9-19  shows  a  page  made  up  of 
four  separate  negatives.  The  illustration  at  the 
top  shows  how  you  can  rule  lines  on  the  flat  to 
aid  in  locating  the  various  components.  Cross- 
marics  like  those  shown  in  the  illustration  are 
often  used  in  locating  the  folios  for  tiie  pages. 

Since  the  pages  of  text  are  generally  the  same 
width  in  bookwork,  most  operators  strip  to  the 
margins  of  the  text  rather  than  to  center  marks. 
Figure  9-20  shows  how  to  scribe  a  negative  by 
extending  a  ruler  along  the  type  margins  ai^d 
scratching  marks  in  the  emulsion  along  the  edges 
of  the  negative.  These  marks  can  then  be  alined 
with  corresponding  lines  mled  up  on  the  layout 
sheet. 
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FifMrt  9-20.-Method  of  nurking  text  margins  for 
bookwork  on  the  negative. 


Fold  and  Trim  Marks 

Small  pieces  of  film  with  inscribed  lines  are 
placed  on  bookwork  fiats  to  indicate  the  fold 
line  of  the  printed  shefet  These  marks,  whidi  are 
commonly  referred  to  as  "tick  marks."  are  also 
used  to  indicate  the  trim  margins.  Tick  marks 
should  be  placed  on  the  fiat  so  that  they  are 


located  inside  the  press  sheet  area,  but  outside 
the  finished  page  margins.  When  the  mark  is 
located  at  the  junction  of  two  fold  lines  in  the 
center  of  the  fiat,  it  is  called  the  "centerfold  tick 
mark.** 

You  can  make  tick  marks  from  the  pieces  of 
film  trimmed  from  negatives  or  from  a  full  sheet 
of  exposed  and  processed  film.  Cut  the  film  into 
V4"  strips  and  scribe  a  hairline  down  the  center 
of  the  strip.  Then  cut  the  strips  into  Vz"  lengths 
to  give  you  square  pieces,  (a  convenient  size 
for  handling).  To  make  the  centerfold  ticks, 
scribe  crossing  lines  at  Vi"  intervals  at  right 
angles  to  the  first  line  before  cutting  the  strips 
into  Vt"  squares. 

The  tick  marks  are  printed  on  the  plate  by 
cutting  a  small  window  in  the  fiat  to  expose  the 
scribed  line  just  as  the  image  area  of  the 
negatives  are  exposed. 

Stripping  Bleeding  Images 

If  the  image  is  to  bleed  (nm  off  the  page 
when  tJie  job  is  trimmed),  the  window  cut  in  the 
flat  should  extend  1/8"  beyond  the  trim  line,  as 
shown  in  figure  9-21.  If  an  image  is  to  bleed  into 
the  gutter  (center  margin)  in  bookworic,  the 
window  should  be  cut  so  that  the  image  will  end 
exactly  on  the  centeriine  when  the  sheet  is 
folded.  If  part  of  a  halftone  is  to  be  printed  on 
one  page  and  part  of  it  on  a  facing  page,  you 
should  allow  the  negative  to  extend  throu^ii  the 
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Figure  9-21.-The  window  for  a  bleed  illustration  should 
extend  1/8"  beyond  the  trim  line  of  the  layout  so 
that  1/8"  of  the  illustration  will  trim  off  the  page  to 
ensure  thtt  the  page  will  bleed. 
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gutter  across  both  pages  if  the  pages  will  occur 
in  the  exact  center  of  the  book  when  it  is 
bound.  If  the  facing  pages  are  not  in  the  exact 
center  of  the  book,  they  will  likely  be  separated 
rather  than  in  adjacent  positions  on  the  flat.  In 
fact*  they  may  even  be  located  on  separate  flats. 
In  this  case,  you  should  still  use  only  one 
halftone  negative,  since  it  is  difficult  to  match 
the  parts  of  the  illustrations  if  you  make  two 
separate  halftone  shots.  Cut  the  window  for  the 
halftone  illustration  in  the  space  allotted  on  the 
first  page  on  which  it  is  to  appear,  allowing  it  to 
nm  into  the  gutter  beyond  the  text  margin  to 
tlie  centerline  where  tlie  sheet  will  be  folded. 
Cut  a  similar  opening  for  the  illustration  on  the 
other  page  on  which  it  is  to  appear.  You  can 
then  either  cut  the  halftone  and  strip  part  of  it 
on  one  page  and  part  on  the  other,  or  you  can 
strip  tlie  entire  halftone  illustration  in  place  in 
the  first  opening.  The  platemaker  will  then  mask 
off  the  n?mainder  of  the  flat  while  he  makes  his 
first  exposure.  He  will  then  move  the  negative  to 
the  second  opening  and  again  mask  off  the 
remainder  of  the  flat  while  he  makes  his  second 
exposure.  He  then  has  two  matching  exposures 
from  the  same  halftone  negative.  As  a  final 
operation,  he  will  mask  off  the  two  halftone 
windows  and  make  a  third  exposure  for  the 
other  material  that  is  to  go  on  the  plate. 

As  you  have  already  seen,  in  bookwork,  it  is 
sometimes  necessary  to  cut  and  trim  the  pages 
after  the  job  is  run.  The  binderyman  cuts  the 
signature  once  to  separate  tlie  pages  and  then 
cuts  tlie  pages  again  to  final  trim  size  after  the 
book  is  assembled.  If  bleed  is  involved.  douMe 
trims  are  also  required  when  several  jobs  are 
ganged  together  on  the  same  flat.  You  should 
allow  1/4"  trim  margin  between  jobs  when  one 
rcquia*s  trim  for  bleedinji  and  add  two  sets  of 
trim  marks,  one  showing  the  first  cut  and  the 
other  .showing  the  final  trim.  Tlien  extend  your 
negative  1/8"  over  your  final  trim  size.  (See  fig. 
9-22.)  This  procedure  will  provide  the  proper 
bleed  without  danger  of  running  over  into  the 
adjoining  job.  If  the  job  is  to  bleed  along  the 
gripper  edge  in  a  gang  layout,  it  is  better  to 
allow  extra  trim  .space  for  all  jobs  placed  along 
the  gripper  edge  of  the  press  sheet. 

Splicing  Negatives  Together 

Since  the  photographic  processes  are*  differ- 
ent, line  and  halftone  negatives  are  always  shot 
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Figure  9>22-Ganged  jobs  on  a  pcMt  tht«t  ihowing  tht 
trim  required  to  seiMraft  •  bleeding  job  from  the 
others.  Note  that  1/8"  of  the  bleeding  iob  trims  off 
and  that  1/4"  separates  the  Meeding  Job  from  the 
edges  of  the  other  jobs. 

separately  and  then  the  two  negatives  are  spliced 
togetlier  when  it  is  necessary  to  use  them 
together.  Two  line  negatives  may  also  require 
splicing  if  tliey  have  been  photographed  at 
different  camera  settings.  The  smaller  negative, 
when  it  is  spliced  into  a  master  or  main  negative, 
is  called  an  insert. 

As  a  rule,  it  is  best  to  splice  the  smaller 
negative  into  the  main  negative  before  it  is 
attached  to  the  flat.  To  cut  in  the  insert,  you 
should  tape  a  piece  of  clear  glass  to  your  light 
table  glass  and  tape  the  main  negative  to  this 
glass.  Then  tape  the  insert  in  the  proper  position 
over  the  main  negative.  Next,  cut  througli  both 
the  main  and  insert  negatives  in  a  sin^e  cut, 
using  a  metal  straightedge  as  a  guide.  Press  down 
firmly  on  the  straightedge  to  prevent  the  nega- 
tives from  slipping  as  you  make  the  cut. 

When  you  have  finished  cutting  the  insert  into 
tlie  main  negative,  a*move  it  from  the  piece  of 
glass  which  served  as  tlie  cutting  base.  Next, 
place  the  main  negative,  emulsion  side  down,  on 
tlie  liglit  table  glass  and  position  the  insert,  also 
emulsion  side  down,  into  tlie  cutout  of  the  main 
negative.  Attach  the  insert  to  the  main  negative 
with  narrow  pieces  of  lithographer's  tape,  ensur- 
ing that  you  don*t  overiap  the  image  area  with 
the  tape.  If  any  of  the  tape  is  in  the  image  area, 
it  must  be  cut  away  or  the  tape  will  mask  off  the 
image.  When  the  two  images  are  so  close  that  a 
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narrow  strip  of  lithographer's  tape  cannot  be 
used,  you  may  use  clear,  transparent  tape  as  long 
as  you  opaque  along  the  splice  lines  r)o?'t  let 
Ac  tape  overt ap,  or  you  will  find  tliat  ii  will 
cause  poor  contact  between  the  negative  and  the 
plate  when  the  plate  is  "bumed''  (exposed). 

You  may  also  splice  two  line  negatives  to- 
gether, when  you  need  to  make  a  minor  change 
to  a  pat^e.  It  is  best  to  make  such  changes  to  the 
original  copy  and  re^hoot  it,  however,  because 
negatives  shot  under  different  circumstances  will 
seldom  be  exactly  alike. 


DOUBLE  PRINTING 

Sometimes  because  of  the  nature  of  the  job  it 
is  not  possible  to  splice  the  insert  into  the 
master  negative.  In  this  case,  you  may  strip  the 
main  negative  on  one  flat  and  the  insert  on 
another  and  the  platemaker  will  then  combine 
the  printing  detail  of  the  two  negatives  by 
printing  them  one  after  the  other  on  the  plate  in 
exact  register.  This  is  known  as  "double  print- 
ing" or  ''double  burning." 

At  times,  it  may  also  be  desirable  to  print 
black  lettering  or  other  line  woric  over  a  tone 
area.  This  is  known  as  "surprinting."  When 
stripping  for  a  surprint,  you  must  also  prepare 
two  flats.  The  platemaker  will  then  print  one 
flat  on  the  plate  for  the  tone  and  will  print  the 
other  flat  for  the  line  detail. 

When  prcp^g  flats  for  double  printing  or 
surprints,  you  should  strip  your  main  negathre 
on  the  goldenrod  sheet  first.  You  can  then  use 
this  flat  as  a  master.  Fasten  it  to  the  light  table 
and  position  another  ?heet  of  goldenrod  over  it. 
Strip  up  the  insert  or  surprint  on  the  second 
sheet  in  perfect  registration  with  the  main 
negative.  Rnally,  cut  crossmarks  (butterflies) 
like  those  shown  in  figure  9-23  through  both 
goldenrod  sheets.  You  should  cut  at  least  two 
butterflies  along  each  side  or  at  the  top  and 
bottom  of  the  layout. 

Attaining  .Register 

When  the  platemaker  prints  the  main  flat,  he 
will  outline  the  butterflies  in  pencil  on  the  plate. 
He  can  then  match  the  butterflies  on  the  second 
flat  to  the  pencil  marics  on  the  plate  to  obtain 
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Figurt  9'23.-Doubl0  printing,  or  doubit  burning,  two 
fitts  in  ragiittr  on  one  platt. 

registration  when  he  prihts  the  second  flat. 
(Instead  of  outlining  the  registration  marks  with 
pencil,  the  platemaker  may  print  them  on  the 
plate  when  he  exposes  the  main  negative  and 
then  develop  them  locally  before  exposing  the 
second  negative.  He  can  then  use  the  developed 
out  marks  in  registering  the  second  flat.  To 
eliminate  the  local  developing,  some  strippers 
attach  strips  of  Vandyke  paper  to  the  plate 
under  the  register  marks.  This  paper  turns  brovvTi 
when  exposed  to  the  light.  You  will  learn  more 
about  it  later  in  this  chapter  in  the  discussion  of 
proofs.) 

Film  Register  Marks 

Fihn  register  marks,  like  those  shown  in  figure 
9-24,  are  more  accurate  than  the  butterflies. 
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Figurt  9'2^^f\Un  rtgitttr  mark. 

They  have  two  points  of  registration:  the  pin 
point  at  the  center  of  the  crossmarks  and  the 
circle.  Marks  of  this  type  are  more  difficult  for 
the  platemaker  to  use,  however,  because  he  mus* 
aline  them  with  a  magnifying  glass  when  he 
exposes  the  second  flat.  These  marks  are  pro- 
vided as  film  tabs  and  you  should  tape  these  tabs 
in  position  on  at  least  three  sides  of  the  key  flat. 
After  you  tape  your  second  flat  over  your  key 
flat  on  the  li^t  table,  you  should  cut  openings 
in  the  second  flat  to  correspond  to  the  marics  on 
the  key  flat.  You  can  then  position  a  register 
mark  in  each  opening  and  aline  it  with  the 
register  mark  in  tiie  key  flat.  Tape  the  marks  in 
position.  Complete  the  seccmd  flat  by  registering 
the  surprint  negative  and  taping  it  into  position. 

Pin  Register 

Still  another*  system  may  be  used  when  large 
flats  or  close  registration  is  invdved.  This  system 
involves  the  use  of  small  tabs  of  acetate  with 
prepunched  holes  and  a  set  of  plastic  pins  or 
buttons  like  those  shown  in  figure  9-25. 
^  When  the  operator  prepares  his  first  flat,  he 
strips  one  of  the  hole  tabs  on  each  side  of  the 
goldenrod  sheet.  (He  generally  strips  the  tabs 
near  the  gripper  edge  of  the  flat  so  they  won't 
interfere  with  the  image  areas.)  Once  this  has 
been  done,  he  inserts  the  plastic  pins  through 
the  holes  in  the  tabs  and  then  positions  a  second 
sheet  of  goldenrod  over  the  first  flat,  stripping  in 
another  set  of  hole  tabs  on  this  sheet  in  exact 
register  with  those  stripped  into  the  first  He 
then  slips  the  second  goldenrod  sheet  down  over 


the  pins  to  prevent  it  from  slipping  while  he 
strips  up  the  negatives  for  th^  second  flat. 

The  platemaker  uses  a  similar  set  of  pins  for 
positioning  the  work  on  the  plate  when  he 
makes  his  exposures.  He  slips  his  pins  through 
the  hole  tabs  and  allows  them  tc  lay  locse  on 
the  plate  until  after  he  has  positioned  his  first 
flac.  Once  the  flat  is  in  place,  he  secures  the  pins 
by  taping  them  to  the  plate  with  masking  tape. 

After  he  makes  his  first  exposure,  he  removes 
the  flat  and  then  positions  the  second  flat  on  the 
plate,  fitting  it  over  the  pins  so  that  the  details 
of  the  surprint  will  register  with  those  of  the 
main  negative  when  the  second  exposure  is 
made. 

There  are  many  variations  of  the  tab  and  pin 
system.  In  some  cases,  holes  are  punched  in  the 
plate  as  will  as  the  flats.  These  holes  are 
punched  on  a  punch  table  equipped  with  indi- 
vidual punches  along  the  gripper  and  side  edges. 

Printing  on  Film 

If  your  darkrooi:^  is  equipped  with  a  vacui* .« 
printing  frame,  you  may  find  it  simpler  to 
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Figure  9>2S.-Pin  and  tab  register  meth  L 
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prepare  surprints  on  a  sheet  of  film  rather  than 
to  prepare  two  fiats.  If  you  combine  close-fitting 
line  and  halftone  images  on  a  single  piece  of 
film,  you  will  also  eliminate  the  possibility  of 
out-of-contact  areas  when  the  plate  is  printed. 

Printing  negatives  on  film  will  produce  film 
positives  and  you  will  have  to  reprint  these 
positives  on  another  sheet  of  film  to  produce 
negatives,  of  course,  unless  you  use  duplicating 
film  which  produces  film  positives  from  posi- 
tives and  negatives  from  negative  images.  You 
have  already  seen  how  this  film  works  in  chapter 
6  of  this  book. 

Figure  9-26  shows  one  method  of  double 
printing  on  film.  As  you  can  see,  you  simply 


UNEXPOSED 
FILM 


If  the  film  is  so  large  that  you  cannot  fold  it 
back  in  the  vacuum  frame,  you  can  use  the 
arrangement  shown  in  figure  9-27.  In  this  case 
you  hinge  both  flaps  to  the  same  side  of  the 
support  base  and  hinge  the  film  to  the  other 
side.  You  then  insert  the  film  between  the  first 
and  second  flaps  and  make  your  first  exposure. 
After  this,  remove  the  top  flap  and  slip  the  film 
under  the  second  flap  and  make  your  second 
exposure. 
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Figure  S-Z? -Another  method  of  printing  line  and 
haif  tone  imasas  on  a  single  piece  of  film. 
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Figure  9-26.-0ne  method  of  combining  line  and 
halftone  images  on  a  single  piece  of  film. 


Instead  of  using  the  flap  method,  some  shops 
punch  the  film  and  then  register  it  over  a  set  of 
pins. 


prepare  one  flap  for  your  line  negative  and 
another  flap  for  your  halftone  negative.  Register 
the  two  images  and  tape  the  flats  (along  the 
edge)  to  a  thin,  metal  supporting  base,  such  as  a 
piece  of  press  plate.  Then  tape  your  unexposed 
film,  emulsion  side  up,  on  the  base.  Place  the 
assembly  in  the  vacuum  printing  frame.  Fold 
one  flap  back  out  of  the  way  and  fold  the  other 
flap  against  the  film.  Make  the  exposure,  using  a 
pin-point  light  source.  Then  open  the  vacuum 
frame,  fold  back  the  first  flap,  move  the  second 
flap  in  place  over  tlie  film  and  make  your  second 
exposure. 


REVERSE  LETTERING 

Effects,  such  as  reverse  lettering  (white  letter- 
ing against  a  dark  background)  require  a  film 
positive  of  the  lettering.  This  film  positive  is 
generally  made  on  thin  base  film  and  is  stripped 
on  the  same  flat  as  the  main  negative  so  that  it 
overprints  the  main  negative  on  the  plate.  When 
stripping  line  negatives  against  tone  areas,  you 
should  arrange  the  work  so  that  the  tone 
negative  will  be  in  direct  contact  with  the  plate 
when  the  exposure  is  made.  This  arrangement 
will  keep  the  light  from  spreading  and  produce  a 
sharper  dot  formation  on  the  plate. 
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The  film  positive  must  always  be  as  large  or 
larger  than  the  negative  it  is  to  cover  so  that  it 
will  not  leave  a  shadow  or  edge  when  the  plate  is 
printed.  ' 

TINT  AREAS 

Although  Ae  cameraman  may  provide  tints 
by  photographing  a  sheet  of  white  paper 
through  the  halftone  screen,  many  shops  use 
commercial  tints  which  are  available  in  rolls  or 
sheets  in  values  ranging  from  10  to  80  percent 
and  in  screen  rulings  measuring  from  SO  to  17S 
lines. 

Tints  are  available  in  standard  angles  of  IS, 
4S,  7S,  and  90  degrees.  You  may  use  a  45-degree 
angje  in  cases  where  only  one  color  is  involved, 
but  if  the  job  calls  for  a  tinf  of  one  color  to  be 
printed  over  a  tin*-  of  another  color,  you  should 
use  a  different  atigle  for  each  color,  just  as  you 
would  /ary  the  angle  if  you  were  producing 
halftone  color-separation  negatives. 

If  you  are  using  only  two  colors,  you  should 
use  a  4S-degree  angle  for  your  strongest  color 
and  a  IS-  or  7S-degree  angle  for  the  other  one.  If 
you  are  running  four  colors,  you  should  use  a 
IS-degree  an^e  for  biac,  a  45-degree  an^e  for 
black  a  75-degree  angle  for  red,  and  a  90-degree 
angle  for  yellow.  The  an^e  and  other  informa- 
tion is  generally  shown  in  the  margin  of  the 
sheet  on  commercial  tints. 

As  you  have  seen  in  chapter  4,  when  a  tint  is 
required,  the  copy  preparer  may  paste  a  piece  of 
black  paper.over  the  desired  area  of  the  copy  or 
he  may  fill  in  the  area  with  India  ink.  The 
filled-in  area  will  photograph  as  a  transparent 
window  on  the  negative. 

In  some  cases,  tiie  copy  preparer  may  simply 
outline  tiie  area  for  the  tint  on  the  layout  with 
india  or  red  ink  and  indicate  that  ^  tint  is  to  go 
in  tile  area  by  mariung  in  instructions  on  a  tissue 
overlay.  In  such  cases,  it  will  be  necessary  for 
you  to  cut  a  window  in  the  main  negative,  using 
the  lines  niled  in  by  the  copy  preparer  as  a^ 
guide.  The  tint  film  should  overiap  the  edges  of* 
the  window  by  at  least  1/4".  And  it  should  be 
taped  to  the  main  negative  in  such  a  manner  that 
the  emulsion  side  of  the  tint  will  be  in  direct 
contact  with  the  plate  when  the  exposure  is 
made.  Flat  tints  may  create  contact  problems 


when  the  plate  is  exposed  if  tiiey  are  not 
handled  properly.  Several  thicknesses  of  tape, 
for  example,  may  prevent  proper  contact  and 
cause  a  daric  rim  or  halo  around  the  outer  edges 
of  the  tint  area  when  it  is  printed  on  the  plate. 
You  are  more  likely  to  have  out-of-contact  areas 
if  you  cut  windows  in  the  main  negative  than  if 
clear  openings  are  provided  on  the  negative  in 
the  tint  areas. 

To  eliminate  out-of-contact  troubles  some 
operators  treat  tints  as  surprints  instead  of 
stripping  them  into  or  over  the  main  negative. 

STEP  AND  REPEAT  WORK 

As  you  know,  it  is  frequentiy  desirable  to  run 
a  job  two  or  more  up  on  the  plate.  This  means 
that  additional  negatives  must  be  used  or  that 
one  set  of  negatives  must  be  printed  in  two  or 
more  different  positions  on  the  plate. 

If  the  job  is  very  simple,  it  may  be  better  to 
make  several  negatives  from  the  original  copy, 
but  if  halftones,  inserts,  or  complicated  stripping 
operations  are  required,  it  is  usually  better  to 
make  two  or  more  exposures  on  the  plate  from 
the  same  set  of  negatives.  This  is  called  step- 
and-repeat  work.  There  are  several  ways  that  it 
can  be  done. 

The  illustration  at  the  top  of  figure  9-28 
shows  one  method  of  repeating  the  job  on  the 
plate.  In  this  case,  the  stripper  rules  up  the 
goldenrod  in  the  regular  manner,  locating  the 
vertical  centerline  and  the  press  sheet  outiine. 
He  also  rules  in  any  additional  lines  needed  on 
the  left  side  of  the  layout  for  positioning  the 
negatives.  It  is  not  necessary  to  rule  up  the  right 
side  of  the  goldenrod  because  he  cuts  tins  side  of 
tiie  sheet  off  (slightiy  to  tiie  right  of  tiie 
centeriine)  before  he  sends  the  flat  to  the 
platemaker.  If  he  did  not  do  this,  when  working 
with  large  flats  the  goldenrod  might  project 
beyond  the  edge  of  the  vacuum  frame  when  the 
platemaker  moved  the  flat  for  the  second 
exposure  on  the  plate. 

Ti.e  stripper  strips  up  the  negatives  in  the 
regular  manner  on  the  left  side  of  the  flat.  He 
then  cuts  in  two  sets  of  wedges-one  set  along 
the  left  edge  of  the  press  sheet  outiine  and  one 
along  tiie  vertical  centerline,  as  shown  in  figure 
9-28. 
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Figure  9-2a-Step-and*irepe8t  flats.  The  platemaker 
moves  the  flat  from  the  A-1  and  &1  position  after 
the  first  exposure  to  A-2  and  B-2  position  for  the 
second  exposure  The  uncovered  portion  of  the  plate 
must  be  masked  for  each  exposure. 


He  then  sends  the  flat  to  the  platemaker,  who 
aligns  it  with  the  gripper  and  left  edge  of  the 
plate  and  makes  his  first  exposure.  Before  the 
first  exposure,  the  platemaker  takes  a  sharp 
pencil  and  traces  the  outline  of  the  two  center- 
line  wedges  on  the  plate.  After  the  first  expos- 
ure, he  moves  the  flat  to  the  right  side  of  the 
plate  and  alines  the  wedges  cut  along  the  outline 
of  the  press  sheet  with  the  pencil  marks  on  the 
plate.  This  enables  him  to  position  the  flat 
properly  for  the  second  exposure.  This  is  known 
as  making  a  '*step-over*'  exposure. 

The  illustration  at  the  bottom  of  figure  9-28 
shows  another  method  of  repeating  the  job  on 
the  plate.  It  is  essentially  the  same  as  the  one 


just  described,  except  that  the  flat  is  moved 
from  the  gripper  toward  the  trailing  edge  of  the 
plate  for  the  second  exposure,  and  the  register 
wedges  are  cut  into  the  flat  at  the  sheetline  and 
at  the  horizontal  centeriine.  This  is  known  as 
making  a  '*step-up"  exposure. 

Instead  of  using  the  wedges  just  described, 
some  strippers  cut  butterflies  into  the  layout 
and  the  platemaker  ouflines  them  in  pencil  on 
the  plate  when  he  makes  his  exposures.  The  tab 
and  pin  system  or  the  film  register  marks 
described  in  the  discussion  on  surprinting  may 
also  be  used  for  registering  the  flat  in  step-and- 
repeat  work.  If  you  use  butterflies,  always  be 
sure  they  are  the  same  distance  from  the  trim 
margins  of  the  paper  and  also  that  tliey  are  all 
angled  properiy.  (See  fig.  9-29.) 

Figure  9-30  shows  how  to  make  a  work-and- 
twist  layout.  Notice  that  the  register  marks  are 
placed  on  the  vertical  centeriine  at  equal  dis- 
tances from  the  horizontal  centeriine  of  the 
press  sheet.  Only  one  set  of  register  marks  is 
required  for  positioning  the  flat  during  the 
exposures.  Figure  9-3 1  shows  how  to  prepare  a 
layout  for  repeating  the  image  four  times  on  the 
plate. 

If  a  surprint  or  double  bum  is  involved  in  a 
step-and-repeat  layout,  the  same  registration 
marks  must  be  cut  in  the  flat  for  the  surprint  as 
are  used  in  the  flat  for  the  main  negative  in 
order  for  the  platemaker  to  obtain  proper 
register.  In  some  cases  the  surprint  and  main 
negative  a.e  overprinted  on  film  in  the  vacuum 
frame  to  combine  the  printing  details  of  both  on 
a  single  negative.  You  have  already  seen  how  this 
is  done. 


PHOTOCOMPOSING  MACHINE 

In  plants  specializing  in  chart  and  map  work, 
labels  and  small  forms,  photocomposing  ma- 
chines are  used  for  step-and-repeat  work  and 
combination  work.  These  machines  are  not  to  be 
confused  with  the  photocomposing  (typesetting) 
machines  discussed  in  chapters  3  and  4.  They 
consist  of  a  printing  frame  (negative  carrier) 
which  may  be  moved  about  over  a  bed  support- 
ing the  sensitized  plate.  They  are  built  to  register 
to  one  thousandth  of  an  inch  (0.001").  (See  fig 
9-32.) 
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Figure  9-29.-Be  sure  that  the  butterflies  are  properly 
Aligned  and  facing  in  the  right  direction  at  each  point 
on  the  fl^it 


STRIPPING  FOR  COLOR 

If  you  are  stripping  up  a  simple  line  color  job 
where  the  colors  do  not  overlap,  you  may  use 
only  one  flat  and  have  the  platemaker  mask  out 
on  the  negatives  those  areas  tliat  are  not  to  print 
as  he  makes  the  plates  for  each  color. 

If  the  colors  are  to  overiap,  it  wUI  be 
necessary  to  make  up  a  set  of  flats,  of  course.  In 
this  case,  you  may  use  the  flat  for  the  main 
color  as  the  master  for  the  others.  Line  up  the 


main  (key)  flat  on  the  light  table  and  then  strip 
up  the  flats  for  the  other  colors  by  the  same 
method  that  you  use  in  stripping  up  flats  for 
surprinting.  You  should  include  reference  marks 
(+)  on  all  flats  to  be  used  as  guides  in  registering 
the  work  on  the  press.  You  can  cut  these 
registration  marks  into  the  goldenrod  stock  or 
you  can  use  register  marks  on  tabs  of  film. 

Layouts  for  color  register  are  difficult  to 
prepare  because  paper  stock  does  not  maintain 
accurate  dimensions  under  certain  weather  con- 
ditions. You  may  use  the  following  method  in 
making  up  layouts  for  close-register  work. 

Strip  up  a  key  flat  containing  all  the  printing 
detail  and  reference  marks  that  will  be  required 
for  the  entire  job  and  turn  it  over  to  the 
platemaker.  He  will  use  it  to  prepare  as  many 
copies  of  the  master  as  are  required  on  separate 
sheets  of  glass  or  acetate  which  have  been  coated 
with  a  blueprint  solution  that  develops  out  into 
a  light  blue  positive  image.  Since  the  light  passes 
through  these  blue  lines  readily,  you  can  simply 
tape  the  film  over  the  blueline  images  as  you 


VERTICAL 
CENTERLINE. 


HORIZONTAL 
CENTERLIN 


NEGATIVE 


NEGATIVE 
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Figure  9-30.-Work  and-twbt  flat  Note  that  only  two 
sets  of  register  nruirks  are  required.  They  should  be 
placed  along  the  vertical  centerline  equidistant  from 
the  horizontal  centerline. 
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Figure  9-31.-Layout  and  platemaking  procedure  for  repeating  one  image  four  times  on  a  plate.  As  each  exposure  is 
made,  the  uncovered  portions  of  the  pJate  must  be  masked  off. 


„  ^  57.168 
Figure  9-32.-Step-and-repeat  machines,  similar  to  this, 
are  used  to  produce  plates  for  maps  and  charts  and 
label  work. 
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prepare  each  flat.  Mask  off  the  remaining  areas 
with  golden  rod  paper. 


Stripping  for  Positive  Working  Plates 

As  you  have  seen  earlier  in  this  chapter,  some 
types  of  plates  are  made  from  film  positives 
rather  than  negatives.  Stripping  operations  vary 
from  those  just  described  when  film  positives  are 
used,  of  course. 

You  already  know  how  positives  can  be  made 
on  film  by  exposure  in  a  vacuum  frame.  In  film 
positive  work,  tlie  negatives  are  assembled  and 
stripped  together  in  complete  units  or  in  the 
largest  possible  sections  before  the  film  positives 
are  made. 

The  positive  film  units  may  then  be  used 
without  a  support  or  they  may  be  attached  to  a 
sheet  of  acetate  or  glass.  If  they  are  used 
witliout  a  support,  they  should  be  taped  to- 
gether with  the  readable  side  up  in  the  position 
that  they  arc  to  print  on  tlie  plate,  because  they 
will  not  be  reversed  or  turned  over  when  the 
plate  is  printed.  If  they  are  to  be  used  on  a 
support,  they  should  be  taped  with  the  unread- 
able side  up. 
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I  It  is  best  to  allow  the  edges  of  the  film  to 
f;  overlap.  You  can  cut  through  two  overlapping 
|,  edges  with  one  cut  of  a  razor  blade  along  a  steel 
;       straightedge.  Then  when  the  trim  is  removed, 

the  edges  of  both  positives  will  be  snugly  butted 
|»      together*  They  can  then  be  taped  on  the 

readable  side.  You  should  use  transparent  tape 
f      when  working  with  film  positives,  of  course. 

Polyester  tapes  are  often  used  because  they  are 
1^.  less  likely  to  leave  a  shadow  when  the  plate  is 
I       printed.  When  working  with  tints,  many  opera- 

tors  cut  the  tint  to  size  and  then  apply  it  to  the 
£  layout  with  rubber  cement  instead  of  taping  it 
|<     since  clear  tape  is  liable  to  leave  a  shadow  in  the 

tint  area. 

I"         No  masking  is  necessary  for  film  positive 
L      layouts.  The  layout  is  simply  placed  in  the 
proper  exposure  position  on  the  plate  and  the 
f      exposure  is  made.  The  platemaker  may  then 
;       mask  off  the  printing  areas  of  the  plate  and 
:       make  an  additional  exposure  to  bum  out  un- 
J       desirable  shadows  or  maricings  in  tiie  non- 
i       printing  areas.  He  may  also  paint  or  "stage" 
;       these  markings  out  by  hand  before  he  develops 
the  plate.  You  will  learn  more  about  the  various 
platemaking  methods  in  chapter  10. 


PROOFS 

You  can  make  proofs  from  your  flats  on 
blueprint  or  Vandyke  (silverprint)  paper.  You 
can  make  these  blueprint  or  silverprint  proofs  by 
exposing  the  paper  through  a  negative  layout  in 
a  vacuum  frame  for  about  4  or  5  minutes-until 
the  paper  turns  blue  or  brown  as  the  case  may 
be.  These  prints  should  be  kept  out  of  strong 
light  unless  they  are  fixed.  Silverprints  arc  fixed 
in  hypo  and  blueprints  are  fixed  in  a  solution  of 
potassium  ferricyanide. 

You  can  make  color  proofs  on  a  sheet  of 
Vandyke  paper  by  successively  exposing  the 
color  separation  negatives  in  register  on  it.  Hold 
the  paper  in  contact  with  the  negatives  in  the 
vacuum  .frame.  Expose  each  negative  for  a 
different  length  of  time  so  you  can  identify  the 
separations  by  the  different  shades  of  brown. 

(When  printing  surprints  or  step-and-repeat 
work,  some  plate  makers  tape  tabs  of  Vandyke 
paper  to  the  plate  and  allow  the  butterflies  or 
film  register  marks  to  print  on  these  tabs.  They 


then  register  succeeding  flats  to  the  marks  on 
the  tabs.  The  paper  tabs  are  removed  before  the 
plate  goes  to  press,  of  course.  This  system 
eliminates  the  necessity  of  developing  the  marics 
out  and  removing  them  later  from  the  plate.) 

The  3-M  Company  produces  thin,  light- 
sensitive,  color-coated  acetate  sheets  which  may 
be  used  in  proofing  color  jobs.  The  colored 
coatings  on  these  sheets  match  standard  printers' 
inks.  The  sheets  are  exposed  to  light  through  the 
proper  separation  negatives  and  are  then  devel- 
oped with  a  chemical  which  dissolves  the  unex- 
posed areas  of  the  coating,  leaving  a  colored 
image  on  the  acetate.  Since  the  colors  are 
transparent,  when  sheets  with  a  magenta,  cyan, 
yellow,  and  black  image  are  registered  one  over 
another,  a  full-color  proof  results.  These  sheets 
may  also  be  used  for  proofing  individual  black- 
and-white  halftones. 

A  diazo  machine,  such  as  the  Ozalid,  Comet, 
Pease,  or  Copyflex  may  be  used  for  making 
proofs  from  fii*.i  positives.  (See  figure  9-33.) 


45.296(57) 

Figure  9-33.-A  diazo  machine. 

Diazo  paper  is  coated  with  a  light-sensitive  dye 
that  can  be  decomposed  or  bleached  by  light.  A 
mercury  vapor  lamp  exposes  the  paper  through 
the  film  as  the  two  pass  around  a  glass  dnim. 
Part  of  this  dye  is  bleached  out  by  the  light  and 
the  remaining  dye  is  then  darkened  by  ammonia 
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fumes  or  with  a  special  developer  as  the  paper 
continues  through  the  machine.  These  machines 
ordinarily  produce  positive  copies  from  positives 
and  negatives  from  negatives,  although  special 
papers  are  available  that  make  it  possible  to 
produce  positive  prints  from  negatives  and  vice 
versa. 

AFTER  STUDYING  THIS  CHAPTER,  YOU 
SHOULD  BE  ABLE  TO  UNDERSTAND  THE 
FOLLOWING  TERMS  AND  THEIR  APPLICA- 
TIONS IN  YOUR  WORK  AS  A  LITHOG- 
RAPHER: 


•  Goldenrod 

•  Negative  Corrections 

•  Layout  and  Flats 

•  Gripper  Margins 

•  Ganging  of  Work 

•  Impositions 

•  Step-and-Repeat  Flats 
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CHAPTER  10 


PLATEMAKING 


The  plate  is  tlie  heart  of  the  lithographic 
process.  It's  function  is  based  on  the  principle  of 
lithography  that  grease  (ink)  and  water  will  not 
mix.  The  image  areas  of  a  plate  accept  ink,  but 
reject  water  The  non-image  areas  of  the  plate 
react  in  the  opposite:  they  accept  water  but 
reject  ink.  The  greater  the  difference  between 
the  ink  and  water  receptivit>'  of  the  two  areas, 
the  better  the  plate  will  perform  on  the  press. 

EARLY  PLATES 

Limestone  stabs  were  originally  used  as  a  base 
for  lithographic  images.  As  rotary  presses  re- 
placed the  slow,  cumbersome,  stone  flatbed 
presses,  limestone  gave  way  to  metal  plates 
(moneK  stainless  steel,  zinc,  chromium,  copper, 
or  aluminum).  The  use  of  rotary  presses  meant 
faster  output,  better  impressions,  and  improved 
working  conditions  for  pressmen.  The  rotary 
presses  led  the  way  into  offset  printing  and  the 
metal  plates  remained  the  carrier  of  the  inked 
image. 

Offset  presses  were  continually  improved,  but 
for  years  metal  plates  created  problems.  Plate- 
making  was  a  process  of  trial  and  error.  Plate- 
makers  adopted  and  discarded  many  steps  and 
processes  in  search  of  a  reliable  offset  plate. 

Metal  plates  were  not  porous,  as  were  the 
limestone  slabs,  and  it  was  necessary  to  grind 
them  with  abrasives  to  produce  a  roughened 
(grained)  surface  that  would  hold  water  and  ink. 
One  method  of  graining  the  metal  plate  or 
regraming  the  more  durable  plates  for  reuse  was 
accomplished  by  the  use  of  a  graining  machine 
shown  in  figure  10-1.  The  plate  was  fastened  to 
the  bed  and  covered  with  steel,  glass,  or  wooden 
marbles.  Water  and  an  abrasive  such  as  carborun- 
dum, aluminum  oxide,  or  quartz  was  added. 
When  the  machine  was  turned  on,  the  bed 
vibrated  in  an  eccentric  motion  causing  the 


marbles  to  roll,  crush  the  abrasive,  and  pit 
(roughen)  the  surface  of  the  plate.  Other 
processes  of  graining  evolved  and  include  bnish 
graining,  dry  sandblasting,  and  wet  sandblasting. 

It  wasn't  until  the  mid-1950's,  when  the  first 
presensitized  aluminum  plates  were  introduced, 
that  the  trade  obtained  a  plate  that  was  easily 
processed  and  produced  a  constant  high  quality 
image.  The  costs  associated  with  platemaking 
were  also  lowered  by  the  use  of  these  plates. 
What  formerly  was  a  highly  specialized  opera- 
tion, became  within  reach  of  each  shop. 

Today,  presensitized  aluminum  plates  remain 
the  standard  of  the  industry.  However,  continu- 
ing research  and  development  has  brought  other 
types  of  plates  and  platemaking  processes  into 
widespread  use. 

As  you  become  familiar  with  the  various 
types  of  plates,  you  will  .see  that  there  isn't  any 


57,176 

Figure  lO-l.-Metal  plates  were  grained  in  equipment 
similar  to  this  before  the  introduction  of  presensi- 
tized plates. 
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type  of  plate  which  fills  every  printing  require- 
ment. Youll  find  some  plates  are  too  expensive 
for  certain  types  of  work;  others  may  not  be 
capable  of  reproducing  the  quality  needed;  and 
still  others  may  not  have  sufficient  press  life  to 
complete  an  extended  run. 

In  this  chapter,  the  characteristics  of  plates 
and  platemaking  processes  in  use  in  the  Navy  are 
presented.  This  information  will  help  you  to 
select  the  correct  plate  for  the  printing  require- 
ments in  your  day-to-day  work. 


MAIN  TYPES  OF  PLATES 

Basically,  all  plates  fall  into  one  of  three 
categories:  surface  plates  which  have  a  flat  image 
formed  on  the  surface  of  the  plate;  deep-etch 
plates  which  have  an  image  etched  slightly 
beneath  the  surface  of  the  plate;  and  relief  plates 
which  have  the  background  etched  out  slightly, 
so  that  the  image  stands  above  the  surface  of  the 
plate.  (See  figure  10-2.) 


SURFACE 
PLATE 


DEEP-ETCH 
PLATE 


REUEF-IMAGE 
PLATE 


57.171(570 
Figure  10-Z-The  three  basic  plate  categories* 


SURFACE  PLATES 

There  are  several  types  of  surface  plates,  but 
presensitized  and  wipe-on  aluminum  are  the 
ones  most  commonly  used. 

Presensitized  Plates 

Tnese  plates  are  generally  of  plastic  or  alumi- 
num and  have  little  or  no  grain.  They  are  coated 
by  the  manufacturer  and  come  to  the  plate- 
maker  ready  for  use.  After  the  job  is  completed, 
they  cannot  be  regrained  and  used  again.  How- 
ever, they  are  often  coated  on  both  sides  so  that 
each  side  of  the  plate  can  be  used  for  printing. 


These  plates  are  coated  with  a  diazo  compound 
which  is  an  aromatic  nitrogen  by-product  of  coal 
tar  that  is  sensitive  to  liglit.  Plates  are  available 
for  use  with  both  negatives  and  positives.  If 
negatives  are  used,  the  plate  is  exposed  and  then 
developed  with  a  solution  which  dissolves  the 
coating  in  the  nonprinting  areas.  After  this  the 
image  areas  are  covered  with  a  special  lacquer 
emulsion  and  the  plate  is  gummed.  A  slightly 
different  procedure  must  be  followed  in  process- 
ing positive-working  plates.  A  film  positive  is 
used  in  printing  the  plate,  and  the  plate  is 
developed  in  a  special  developing  solution.  In 
this  case,  however,  the  image  is  still  sensitive  to 
light,  so  it  must  be  "fixed*'  if  the  plate  is  not  to 
be  put  on  the  press  immediately.  After  develop- 
ment, the  plate  is  washed  in  running  water  and  is 
then  fixed  with  a  solution  which  stops  all  action 
of  the  developer.  The  image  is  then  lacquered 
with  a  lacquer  emulsion  and  the  plate  is  gummed 
and  dried.  Lacquer  is  a  vinyl  resin  that  strength- 
ens the  image  and  makes  it  resistant  to  the 
action  of  solvents,  acids,  and  gums.  A  lacquer 
emulsion  is  used  on  presensitized  and  wipe-on 
plates.  It  contains  a  lacquer  resin  and  a  desensi- 
tizing gum  which  is  deposited  on  the  non- 
printing areas  of  the  plate. 

These  plates  aa*  used  extensively  throughout 
the  industry  and  are  used  almost  exclusively 
aboard  ship. 

There  is  another  type  of  presensitized  plate 
that  is  very  popular  in  commercial  shops  when 
long  runs  are  involved.  Instead  of  the  diazo 
coating,  it  utilizes  a  light-sensitive  photopolymer 
coating  made  of  plastics  or  lacquer.  Plates  made 
with  this  type  of  coating  are  good  for  100,000 
impressions  or  more.  These  plates  use  different 
chemistry  and  a  different  processing  procedure 
than  the  diazo  coated  plates  previously  men- 
tioned. Some  photopolymer  plates  are  exposed 
to  ultraviolet  light  which  causes  the  image  areas 
to  become  insoluble  and  ink  receptive  without 
lacquering  or  further  processing. 

.  .  .  Wipe-On  Plates 

You  have  just  seen  that  the  coatings  on 
presensitized  plates  are  applied  by  tlie  manufac- 
turer. Wipe-on  plates  differ,  in  that  the  coating 
in  this  case  is  mixed  in  the  print  shop  and 
applied  by  print  shop  personnel. 
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Wipe-on  coatings  may  consist  of  casein  or 
albumin  solution  or  of  a  diazo  compound  similar 
to  that  used  on  presensitized  plates.  The  plates 
are  usually  brush-grained  or  chemically  treated 
aluminum  plates.  Since  diazo  chemicals  react 
with  the  metal  of  the  plate,  the  manufacturer 
applies  a  barrier  coating  to  the  surface  of  the 
metal  plates  to  prevent  the  wipe-on  solution 
from  contacting  the  plate  itself.  For  this  reason 
the  diazo  coatings  can  be  applied  only  to  new 
plates,  because  regraining  to  remove  the  old 
image  on  a  used  plate  destroys  the  **barrier" 
coating.  Regraining  may  also  cause  the  surface 
of  the  plate  to  become  too  rough  to  give  good 
coverage  with  the  thin  wipe-on  coating. 

Wipe-on  coatings  are  wiped  over  the  plate 
with  a  swab  of  cheesecloth  or  specially-treated 
cotton,  or  it  is  applied  by  passing  the  plate 
between  a  set  of  rollers  which  revolve  in  a  tray 
of  coating  solution.  Coatings  may  also  be  flowed 
over  a  plate  which  is  slightly  tilted  to  facilitate 
the  spreading  of  the  solution  and  to  allow  it  to 
drain  off.  It  may  also  be  applied  with  a  vertical 
whirler  as  shown  in  figure  1(>3. 


Processing  depends  on  the  type  of  coating 
used.  Plates  coated  with  a  diazo  solution  are 
processed  and  run  on  the  press  in  the  same 
manner  as  presensitized  plates.  Presensitized 
plates  have  a  definite  shelf  life,  of  course,  while 
unsensitized  wipe-on  plates  can  be  stored  in- 
definitely and  the  wipe-on  coatings  can  be 
applied  as  they  are  needed. 

Electrostatic  Plates 

Electrostatic  plates  are  made  in  a  camera  and 
processor  combined.  Cut  plates  or  rolls  of  plate 
material  are  used  in  these  machines.  In  most 
cases  the  plate  material  is  covered  with  zinc 
oxide,  but  this  is  not  tnie  in  all  cases. 

Before  starting  the  platemaking  cycle,  the 
platemaker  positions  the  copy  on  the  copyboard 
(or  face  down  against  a  sheet  of  glass).  If 
necessary,  he  sets  the  copyboard  and  lensboard 
for  the  proper  amount  of  enlargement  or  reduc- 
tion. (Some  camera-processors  can  only  produce 
same-size  images.)  He  also  sets  a  timer  to  control 
the  length  of  the  exposure.  Once  these  steps 
have  been  completed,  the  remainder  of  the 
process  is  entirely  automatic. 

When  the  platemaker  depresses  the  switch  and 
closes  the  copyboard  cover  to  start  the  plate- 
making  cycle,  the  cut  plate  or  roll  of  plate 
material  is  fed  into  the  machine.  (If  a  roll  is 
used,  it  is  automatically  cut  after  the  proper 
length  has  been  fed  through.)  The  plate  material 
then  passes  under  a  series  of  electrical  discharge 
wires  called  a  corona  unit.  The  corona  wires 
glow  from  a  charge  of  high  voltage  electricity, 
causing  the  air  around  them  to  be  ionized.  The 
plate  is  bombarded  by  electrons  as  it  passes 
under  these  wires  and  its  zinc  oxide  coating 
picks  up  a  negative  charge  of  static  electricity. 
(See  fig.  1(H.) 

The  charged  plate  is  then  moved  into  expos- 
ure posifion  in  the  camera.  The  exposure  is 
made  automatically,  the  lengtli  of  time  being 
controlled  by  the  timer  which  the  operator  has 
previously  set.  During  the  exposure,  the  plate 
loses  its  electrical  charge  wherever  it  is  stmck  by 
light  (in  the  non-printing  areas)  but  remains 
charged  in  the  image  areas.  The  plate  now  carries 
a  kind  of  electrical  image.  (See  fig.  10-5.) 

After  the  exposure  the  plate  is  carried 
through  a  toning  unit,  as  shown  in  fig.  10-6, 


57.179 


Figure  10-3l--Co«ting  a  plate  In  a  vertical 
whirler. 
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MASTER 


CORONA  UNIT 


1iai23X 

Figure  ia4.-When  the  platemaking  cycle  begins,  the 
vacuum  platen  picks  up  the  top  plate  In  the  magazine 
and  carries  It  over  a  set  of  corona  discharge  wires. 
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Figure  10>5.-The  platen  turns  to  a  vertical 
position  for  the  exposure. 

where  the  negative  charged  image  is  dusted  with 
a  black  toning  powder  or  covered  with  a  black 
liquid  toner.  The  toner  consists  of  a  carrier 
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Figure  10*6.~After  exposure,  the  platen  returns  to  Its 
horizontal  position  and  a  set  of  grippers  carry  the 
plate  over  the  toning  unit,  where  the  charged  image  Is 
dusted  with  a  black  toning  powder. 

powder  or  liquid  and  carbon  particles  which 
have  been  given  a  chemical  positive  charge.  The 
toner  is  attracted  to  the  unexposed  (image)  areas 
of  the  plate  because  they  still  have  their  negative 
charge,  but  it  does  not  stick  to  the  nonprinting 
areas  which  have  lost  their  electrical  charge. 

If  the  processing  machine  uses  powdered 
toner,  the  plate  is  passed  into  a  heating  unit 
wherc  the  powder  is  fused  to  form  a  permanent 
image  on  the  plate.  (See  fig.  10-7.)  (On  some 
machines,  the  plate  emerges  from  the  machine 
and  stops  at  a  viewing  station  after  it  leaves  the 
toning  unit.  The  operator  can  then  rcmove  any 
unwanted  toner  in  the  nonimage  areas  or  make 
other  deletions  with  a  piece  of  cotton.  He  then 


CONVEYOR 
BELT 


FUSER 


TONED  IMAGE 
ON  PLATE 


MASTER  TRAVEL 

113.126X 

Figure  lO-T.-The  toning  powder  is  fused  to  the  plate  by 
heat  to  make  the  image  permanent 


249 


LITHOGRAPHER  3  &  2 


places  it  on  conveyor  tapes  and  pushes  a  button 
to  move  it  into  the  fuzer. ) 

In  cases  wheiv  a  liquid  toner  is  used  instead  of 
the  powdered  toner,  the  plate  passes  through  a 
set  of  squeegee  rollers  into  a  drying  unit,  and  is 
then  ejected  from  the  machine.  It  is  possible  to 
get  100  or  1,000  copies  with  paper  plates 
produced  by  the  electrostatic  process-  They  can 
be  used  for  line  and  coarse  (85-100  line) 
halftones. 

The  Xerox  copying  machines  operate  on  the 
same  principle  as  that  described  here,  except 
that  they  do  not  use  the  zinc-oxide  coated 
paper  Instead  tliey  form  their  image  on  a 
selenium-coated  plate  and  transfer  it  to  ordinary 
paper  where  it  is  fuzed.  Some  Xerox  machines 
are  capable  of  producing  offset  masters. 


Transfer  Plates 

Plates  can  be  made  by  the  diffusion  transfer 
process  in  a  matter  of  two  or  three  minutes. 

The  main  difference  between  this  platemaking 
process  and  the  others  is  that  the  plate  is  not 
coated  with  a  liglit-sensitive  material.  Ungrained 
aluminum  or  plastic  plates  are  generally  used. 

A  spo:iaI  negative  paper  is  required.  However, 
it  is  expensed  much  the  same  as  conventional  film 
and  can  be  used  in  any  camera,  contact  printer, 
or  enlarger.  Exposure  is  determined  by  test 
strips  and  once  it  has  been  determined  will 
remain  fairiy  constant  if  the  camera  set-up  is  not 
changed. 

After  exposure,  the  negative  and  the  plate  arc 
fed  into  a  machine  wherc*  they  pass  through  a 
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Figure  10-8. -Diagram  of  a  diffusion  transfer 
plate  developing  unit. 


developing  solution  and  are  then  prcssed  to- 
gether by  rollers.  (Sec  fig.  10-8.)  Tlie  developer 
changes  tlie  exposed  silver  salts  to  black  metallic 
silver  in  a  matter  of  secx)nds.  It  also  loosens  the 
clear,  unexposed  silver  salts  and  these  salts 
transfer  by  diffusion  to  the  plate  wherc*  they 
blacken  to  fomi  the  image  as  development 
continues. 

After  the  plate  comes  out  of  the  machine,  the 
negative  is  peeled  off  (see  fig.  10-9)  and  the 
plate  carries  a  positive  image  which  must  be 
fixed  by  swabbing  with  a  chemical  solution.  The 
image  is  then  mbbed  up  with  lacquer  and  the 
plate  is  dried  and  held  for  the  press.  These  plates 
are  good  for  reasonably  long  runs  and  arc*  not  as 
susceptible  to  oxidation  as  other  metal  plates. 


57.172X 

Figure  10-9. -Separating  the  paper  negative  from 
the  diffusion  transfer  plate. 
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Since  they  arc  ungraincd  they  can  capture  vci>' 
fine  printing  detail  and  will  produce  halftones 
made  with  a  300-line  screen. 

Camera-Direct  Plates 

A  relatively  new  entry  into  the  plateniaking 
field  is  tlie  photo-dirvct  plate  processor.  Tliese 


machines  feature  a  camera  and  a  plate  processor 
combined  in  a  single  unit.  The  Itek  Platemasten 
shown  in  figure  10-10,  is  typical  of  these 
machines. 

The  Plateniaster  automatically  photographs 
rcproducdon  copy  and  produces  a  rcady-to-run 
plate  bearing  a  |K)sitivc  image  in  less  than  I 
minute.    Regular  line  copy   and  previously 


A.  Process  camera 

B.  Processing  cabinet 

C.  Copyboard 


D.  Lamps 

E.  Console 

F.  Magazine  which  houses  plate  material 


113.11  IX 


ERLC 


Figure  lO-IO.-The  itek  Platemaster  (main  unit  and  control  console). 
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screened  halftone  clippings  can  be  photographed 
with  good  results,  provided  the  halftone  screen 
used  for  the  clippings  was  not  flner  than  100 
lines  per  inch.  The  plates  produced  on  the 
Platcmaster  are  good  for  3,000  to  5,000  impres- 
sions. 

No  film  is  used  in  making  the  exposure;  the 
exposure  is  made  on  the  plate  itself  and  a 
positive  image  is  produced  from  positive  copy. 
The  plate  consists  of  a  three-layer  emulsion 
applied  to  a  polyethylene  coated  paper  base.  It 
has  a  sensitivity  similar  to  that  of  ortho  film. 
(See  fig.  10-1  l.)The  top  layer  of  the  emulsion  is 
a  prcfogged  layer  which  holds  moisture  and 
which  (after  development)  has  an  affinity  for 
ink.  The  second  layer  contains  silver  halides 
suspended  in  gelatin.  The  bottom  layer  contains 
a  built-in  developer  which  passes  to  the  top  layer 
during  development  to  bring  out  the  latent  ink 
affinity  in  the  image  areas. 

During  the  exposure,  the  light  reflected  from 
the  bright  areas  of  the  copy  produces  a  latent 
negative  image  in  the  middle  layer.  After  the 
exposure,  the  plate  passes  into  an  activator 
solution  which  develops  and  hardens  the  light- 
affected  areas  in  the  middle  layer. 

These  hardened  areas  then  form  a  barrier 
which  prevents  the  passage  of  the  developer 
from  the  area  below  to  tlie  area  directly  above 
them.  And  since  the  developer  cannot  pass 
througli  these  hardene<i  areas,  the  top  layer 
above  these  areas  retains  its  original  moisture- 
holding  characteristics. 

The  unhardened  portions  of  the  middle  layer 
permit  passage  of  the  developer  from  the  bot- 
tom to  the  top  layer,  bringing  out  the  latent  ink 
affinity  of  these  (image)  areas. 

Finally  tlie  plate  is  fixed  by  immersion  in  the 
second  processing  tank.  The  fixing  solution  also 
provides  surface  moistening  of  the  correct  pH 
for  immediate  running  on  the  press  without 
etching. 

The  plate  material  comes  in  a  250-foot  roll 
which  is  loaded  into  a  magazine  at  the  back  of 
tire  camera.  The  material  is  automatically  wound 
down  and  cut  to  plate  length  when  the  exposure 
is  made. 

After  the  plate  has  been  exposed  and  cut, 
mbber  rollers  wind  it  down  until  it  is  caught  by 
a  series  of  conveyor  belts  which  carry  it  through 
the  processing  solutions  and  finally  eject  it 
through  a  slot  at  the  back  of  the  machine. 


A  prism  is  use;I  to  reverse  the  image  so  that 
it  will  read  correctly  on  the  plate.  Plate  ma« 
terial  is  wound  do  m  from  roll  and  cut  as  each 
plate  is  made. 


After  the  exposure,  plate  material  automati- 
cally passes  through  processing  solutions* 


UCMT  »(riCCT(0  f»^\ 
BaCKOOUNO  Of  0««ClNAl 


Plate  is  coated  with  a  three  layer  emulsion* 
During  processing,  middle  layer  is  hardened 
wherever  it  was  struck  by  light  during  the 
exposure.  Developer  from  bottom  layer  tra- 
vels through  unh?.  'ened  areas  of  the  middle 
layer  to  make  top  layer  ink-receptive  in  image 
areas.  Hax^dened  areas  in  middle  layer  pre- 
vent developer  from  passing  through  and  pre- 
vent top  layer  from  becoming  ink-receptive  in 
nonprinting  areas. 

57.629X 

Figure  lO-ll.-How  the  Itek  Platemaster  works.  Pre* 
fogged  top  layer  of  the  plate  emulsion  gives  plate  an 
overall  grayish  appearance 
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It  is  necessary  for  the  platemaker  to  load  the 
copyboard,  set  the  lens  aperture  and  adjust  the 
copyboard  for  the  proper  ratio  of  enlargement 
or  reduction.  He  must  also  make  a  few  pre- 
liminary seltings,  such  as  setting  ihe  timer  to 
control  the  length  of  the  I'xposure  and  setting  a 
dial  to  control  the  cutting  mechanism  so  the  roll 
will  be  cut  off  to  the  desired  plate  length  after 
the  exposure  is  made.  But  once  these  settings 
have  been  completed,  he  simply  presses  the 
exposure  button  and  from  that  point  on,  all 
operations  are  entirely  automatic.  The  exposure 
is  made,  the  plate  is  wound  down,  cut,  and 
carried  through  the  processing  solutions,  and 
finally  ejected  ready  for  use-all  in  less  than  1 
minute.  Plates  can  be  delivered  either  wet  (for 
immediate  use  on  tlie  press)  or  dry.  Dried  plates 
must  be  moistened  with  water  before  they  are 
put  on  the  press,  of  course. 

These  plates  require  somewhat  critical  press 
adjustments  and  cannot  be  used  with  some 
fountain  solutions  and  inks.  In  some  shops  a 
press  may  be  set  aside  and  used  only  for  running 
this  type  of  plate.  This  eliminates  the  necessity 
of  changing  the  press  set  up  that  would  be 
involved  in  switching  from  one  type  of  plate  to 
another. 


Kodak  Photo  Resist  Plates 

These  plates  are  a  form  of  the  photopolymer 
plates  discussed  earlier.  Grained  zinc  or  alumi- 
num plates  are  coated  with  an  organic  plastic 
solution.  They  are  printed  from  negatives  and 
the  image  areas  are  hardened  during  the  expos- 
ure. After  the  exposure,  an  organic  solvent  is 
used  to  remove  the  coating  from  the  nonprinting 
areas.  Development  is  accomplished  by  flowing 
the  plate  with  solvent  in  a  whirler.  After 
development,  the  plate  is  treated  to  prevent 
scum.  It  is  then  rubbed  up  with  ink,  etched,  and 
gummed.  These  plates  are  similar  to  albumin 
plates  in  some  respects.  Howeven  they  are 
considered  superior  to  albumin  plates  in  that 
they  can  be  held  for  a  longer  period  of  time 
between  coating  and  use;  they  require  far  less 
exposure  time;  aiid  they  produce  a  tougJier 
image. 


Driography 

The  3M  Company  has  recently  introduced  a 
new  process  for  making  plates  called  Driog- 
raphy. This  system  employs  a  flat-surfaced 
presensitized  plate  which  has  an  ink-repellent 
coating  and  does  not  require  water  to  keep  th-^ 
nonimage  areas  free  from  ink  when  the  job  is 
run  on  the  press.  This  process  will  eventually  be 
used  with  positives  as  well  as  negative-working 
plates. 

An  ultra-violet  liglit  source  is  used  to  expose 
the  plate.  Tlie  plate  is  exposed  tlirough  a 
negative  layout  in  the  conventional  manner. 
After  this  it  is  developed  with  a  single  step 
developer  and  then  rinsed  with  water  and  dried. 
It  can  be  developed  by  hand  or  in  an  automatic 
plate  processing  machine.  (Plate  processing  ma- 
chines will  be  discussed  later  in  this  chapter.) 
During  development  the  coating  is  removed  in 
the  image  area  but  remains  on  the  plate  in  the 
nonworking  areas.  It  is  this  background  coating 
diat  allows  the  plate  to  be  run  without  damp- 
eners  on  the  press.  Care  must  be  taken  not  to 
scratch  the  plate  when  it  is  being  processed.  The 
plate  must  be  rinsed  before  the  developer  dries, 
or  it  may  scum  when  it  is  placed  on  tlie  press. 

A  specially  formulated  ink  is  used  on  the 
press  for  these  plates.  Before  the  plate  is 
removed  from  the  press,  the  ink  should  be 
completely  removed  from  the  image  area  by 
running  waste  sheets  through  the  press  without 
feeding  ink  to  the  rollers.  It  is  not  necessary  to 
gum  the  plate  at  any  time. 


Direct-Image  Plates 

Direct-image  plates  or  masters  originally  con- 
sisted of  plastic-coated  paper  or  an  aluminum 
foil  on  a  paper  base.  These  plates  were  not 
liglit-sensitive,  and  the  image  was  put  on  them 
by  direct  means,  such  as  typing,  drawing,  ruling, 
and  so  on.  Today,  you  cl.*  produce  photo- 
graphic images  on  these  plates  by  the  Xerox 
process,  which  was  described  eariier.  Masters  are 
also  available  with  liglit-sensitive  coatings,  or 
you  can  sensitize  the  plates  yourself  by  going 
over  them  with  a  special  wipe-on  coating  solu- 
tion when  it  is  desirable  to  prepare  all  or  parts  of 
them  photographically. 
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Instructions  for  preparation  of  direct-image 
masters  arc  found  in  chapter  3. 

Allliough  tliey  vai>'  sligl)tly,  paper  products 
with  Hglit-  or  heat-sensitive  coatings,  such  as 
Elettrofax  and  Thermofax,  are  also  included  in 
the  paper  plate  category.  Thermofax  plates  have 
a  heat-sensitive  coating  and  they  are  imaged  by 
exposure  to  heat.  Electrofax  plates  have  a 
coating  of  zinc  oxide  which  can  be  exposed  and 
developed  with  a  toning  powder  in  the  manner 
previously  described. 

DEEP-ETCH  PLATES 

Dcx'p-etch  plates  arc  made  of  grained  alumi- 
num or  stainless  steel.  Tlie  plate  is  coated  with  a 
solution  of  gum  arabic  and  ammonium  bi- 
chromate which  must  dry  completely  befoiv  the 
plate  is  exposed  to  light.  Tne  plates  are  exposed 
through  a  film  positive.  (See  fig.  10-12.)  Because 
a  positive  is  used  instead  of  a  negative,  the  light 
hardens  the  coating  in  the  non-image  areas  of 
the  plate,  rather  than  the  image  areas.  After 
exposure,  the  plate  is  developed  with  a  chemical 
solution  which  removes  the  unhardened  coating 
111  at  leaves  the  plate  bare  in  the  image  aieas. 

The  plate  is  then  etched  with  an  acid  solution 
lliat  eats  slightly  below  the  surface  of  tlie  metal 
in  the  image  areas,  but  does  not  affect  the  metal 
areas  hardened  by  the  light  during  exposure. 
Next,  a  lacquer  is  rubbed  into  the  etched  out 
areas  to  form  a  base  for  the  image.  After  the 
lacquer  is  applied  a  special  developer  ink  is 
spread  on  the  plate  to  form  the  imi^ge.  After  this 
step  the  entire  plate  is  soaked  in  water  to 
dissolve  the  coating  in  the  non-image  arc  as.  As 
soon  as  this  coating  is  removed,  the  plate  is 
etched  and  gummed  to  prevent  oxidation. 

Although  the  image  of  these  plates  is  etched 
sliglitly  below  the  surface  of  the  metal,  the. 
etched  area  is  so  shallow  that  the  plate  carries 
ink  above  as  well  as  below  the  plate  surface.  This 
enables  deep-etch  plates  to  produce  a  deeper, 
brighter  image  than  conventional  surface  plates. 
These  plates  are  also  more  durable  llian  surface 
plates,  often  producing  sharp  impressic  ns  up  to 
500,000  per  run. 

Multimetal  Plates 

Multimetal  (hard  metal)  plates  are  good  for  as 
many  as  S  million  impressions  and  can  be 


developed  in  plate  processing  machines  in  ap- 
proximately 30  minutes.  Tliese  plates  consist  of 
two  (or  tha'e)  layers  of  metal.  (See  fig.  10-13.) 
One  layer  generally  consists  of  copper,  which  is 
friendly  to  ink  but  not  to  water  and  tlie  other 
layer  may  consist  of  aluminum,  chromium,  or 
stainless  steel,  which  is  water  receptive  but  does 
not  tdke  ink.  if  a  third  layer  is  used,  it  is  simply 
a  base,  for  tlie  otlier  two  metals  and  may  be 
either  chromium,  zinc,  aluminum,  or  steel. 
(These  plates  are  called  bimetal  if  they  consist  of 
two  layers  of  metal  and  trimetal  if  they  consist 
of  three  layers.)  Prcsensitized  plates  are  available 
or  the  platemaker  may  coal  the  plate  himself 
with  a  deep-etch  coating  and  whirier. 

if  the  top  layer  is  copper,  a  negative  layout  is 
used  in  making  the  plate.  (See  fig.  10-13.) 
During  the  exposure,  the  light  hardens  the 
image  areas.  The  unhardened  coating  is  then 
removed  from  the  nonprinting  areas  with  the 
deep-etch  developer.  After  this,  the  nonimage 
areas  are  etched  with  a  solution  that  eats  away 
the  thin  copper  coating  and  leaves  the  second 
layer  of  metal  exposed  in  tliese  areas.  The 
coating  is  then  removed  from  the  image  areas 
and  the  copper  image  i.s  treated  with  a  weak  acid 
in  to  make  it  more  receptive  to  the  greasy 
ink.  Tlie  image  is  then  nibbed  up  with  ink  and 
the  plates  are  finished  in  the  same  manner  as 
deep-etch  plates. 

A  sliglitly  different  procedure  is  followed  if 
the  top  layer  is  aUiminmn,  -cliromium,  or  stain- 
less steel.  (See  fig.  10-13.)  In  this  case,  the  plate 
is  made  from  a  film  positive  and  the  nonprinting 
areas  arc  hardened  during  the  exposure.  After 
development  with  deep  etch  developer,  the  top 
layer  of  metal  is  etched  away  in  llie  image  areas 
to  expose  the  bare  copper  undemeaih.  The 
coating  is  then  re'moved  from  the  nonworking 
areas  and  the  plate  is  processed,  much  the  same 
as  the  regular  deep-etch  plate.  Trimetal  plateo 
have  an  additional  layer  of  chromium  and  are 
always  positive-working. 


RELIEF  PLATES 

This  platemaking  process  is  completely  differ- 
ent from  those  discussed  so  far.  It  involves  a 
metal  or  plastic  plate  that  is  .sliglitly  thicker  than 
the  conventional  offset  press  plate.  During  proc- 
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Figure  10-12.— Steps  involved  in  making  a  deep-etch  plate. 
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FigM^e  10-ia-The  image  on  a  multimetal  plate  may  be  in  relief  or  it  may  be 
etched  below  the  surface  of  the  plate. 


57.171 


essing.  the  nonworkiniz  areas  are  etched  away  so 
tliat  the  image  actually  stands  in  relief  The 
water  rollers  are  thrown  out  ot  operation  when 
this  type  ol  plate  is  run  on  the  press. 


Dupont  produces  a  plate  known  as  the  Dycril 
Pliotopolymer  Printing  Plate  whicli  is  'jsed  lor 
dry-offset  printing.  (See  fig.  10-14.)  As  you  can 
see  in  figure  10-15.  this  plate  consists  of  a 
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STEEL  SUPPORT 


57.175X 

Figure  10-15.-Cross  section  of  Dycril  plate 
during  exposure. 


relatively  thick  layer  of  plastic  bonded  to  a 
metal  base.  A  nej:ativc  is  used  in  printing  the 
plate  and  exposure  is  made  to  a  strong  arc  or 
ultra-violet  light.  The  plastic  layer  is  hardened 
\\lierc\er  it  is  struck  by  the  liglit,  but  the 
protected  areas  are  not  atlected  and  are  later 
dissolved  (etched  avsav )  b\  washing  in  a  sodium 
ludroxide  solution  Development  takes  about  6 
Miiiiutes  and  the  plate  is  then  ready  lor  the  press. 
This  plate  can  be  used  successfully  lor  both 
letterpress  and  olTset  printing.  When  this  thicker 
plate  IS  used  on  some  olTset  presses,  it  may  be 
neccssarv  to  undercut  the  plate  cylinder  or 
adjust  the  bearers  between  the  plate  cylinder 
and  the  blanket  cvlinder  (The  operator  must 
either  replace  an  undercut  cylinder  when  he 
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wishes  to  convert  back  to  standard  offset  print- 
ing or  he  may  be  able  to  reserve  one  press  for 
use  only  with  the  thicker  Dycril  plate.)  The 
Dycril  Type  C  plate  is  a  relief  plate  that  is  thin 
enough  to  mn  on  the  ordinary  offset  press 
without  special  undercutting  of  the  plate  cylin- 
der or  major  adjustment  to  the  bearers. 

The  Eastman  Kodak  Company  produces  a 
relief  plate  consisting  of  a  sheet  of  Kodalith  film 
bonded  to  a  metal  base.  The  film  is  exposed  to  a 
negative  and  then  developed  in  a  special  activa- 
tor solution.  After  that  it  is  washed  and  dried 
and  then  processed  in  a  machine  which  removes 
the  coating  not  hardened  during  the  exposure. 
No  dampener  rollers  are  required  when  relief 
plates  are  run  on  the  offset  press  and  the 
printing  done  with  these  plates  is  often  called 
"letterset." 

In  the  last  few  years  extensive  research  has 
gone  into  developing  relief  plates  for  use  in 
letterpress  printing.  Most  of  these  plates  have  a 
photopolymer  coating  on  a  steel  or  other  metal 
base.  Exposure  is  to  ultra-violet  light  and  special 
processing  equipment  is  generally  required.  De- 
velopment time  is  30  miiiUtes  more  or  less 
depending  on  the  type  of  plate.  The  thickness  of 
the  plate  and  depth  of  etch  into  the  surface  also 
varies.  There  are  approximately  9  or  10  of  these 
plates  on  the  market  and  they  are  beginning  to 
make  inroads  into  letterpress  printing  where 
they  are  used  instead  of  stenotypes. 


PROCESSING  PRESENSITIZED  PLATES 

The  discussion  up  to  this  point  has  been 
designed  to  give  you  a  brief  overall  picture  of 
the  different  types  of  plates  and  the  processes 
involved  in  making  them.  The  remainder  of  this 
chapter  will  cover  in  more  detail  the  processes 
which  you  are  most  likely  to  come  across  in 
your  work. 

As  you  have  already  seen,  presensitized  plates 
are  coated  by  the  manufacturer  and  come  to 
you  ready  for  use.  In  contrast  to  conventional 
zinc  or  aluminum  plates,  which  range  in  thick- 
ness from  0.012  to  0,030  of  an  inch,  depending 
on  their  size,  these  plates  are  relatively  thin, 
ranging  from  0.005  to  0.012  of  an  inch  in 
thickness.  For  this  reason,  you  must  handle 
them  carefully  to  prevent  buckles. 


Since  the  coating  on  these  plates  is  also  more 
sensitive  to  light  than  that  used  on  conventional 
plates,  you  should  keep  them  away  from  strong 
light.  When  possible,  they  should  be  handled 
under  yellow  light.  If  yellow  bulbs  are  not 
available,  you  may  cover  the  regular  bulbs  witli 
goldenrod  paper.  When  you  open  a  package  of 
plates,  be  sure  that  they  are  carefully  rewrapped 
to  prevent  accidental  exposure  on  the  shelf. 
Properly  stored  in  a  cool  place  these  plates  will 
keep  from  6  to  12  months.  The  expiration  date 
is  generally  marked  on  the  package  and  you 
should  use  the  plates  on  a  ''first  in,  first-out" 
basis  so  that  the  oldest  plates  will  be  used  first. 

Printing  the  Plate 

When  you  are  ready  to  expose  or  print  the 
plate,  you  should  place  it  face  up  in  a  vacuum 
frame  and  position  the  goldenrod  fiat  over  it 
with  the  emulsion  side  of  the  negatives  in  direct 
contact  with  the  coating  on  the  plate.  Locate 
the  work  on  the  plate  by  accurately  aligning  the 
gripper  edge  of  the  flat  to  the  plate  and  by  using 
other  reference  mailcs  provided  on  the  fiat  by 
the  stripper  for  positioning  purposes.  If  any 
areas  of  tlie  plate  are  not  covered  by  the 
goldenrod  paper,  cover  them  with  strips  of 
goldenrod,  as  shown  in  figure  10-16. 

COVER  THESE  EXfOSEO  AREAS 
OF  THE  fUTE  WITH  ADDITIONAL 
STRIPS  OF  GOLDENROD  STOCK 


HATE 


GOLDENROD 


NEGATIVE 
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Figure  10-16.-The  edge  of  the  goldenrod  layout  is 
aligned  with  the  edge  of  the  plate  along  the  gripper 
edge  and  on  the  left  side.  The  wedge-shaped  cuts 
identify  the  gripper  edge  of  the  layout  and  aid  the 
platemaker  in  positioning  the  work.  The  goldenrod 
flat  generally  coven  the  entire  plate.  If  it  doesn't, 
use  additional  strips  of  goldenrod  to  cover  the 
exposed  areas  of  the  plate,  as  shown  here. 
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Many  shops  arc  equipped  with  a  plate  expos- 
ure unit  similar  to  the  one  shown  in  fig.  l&ll. 
These  units  are  commonly  called  platemakers 
and  feature  a  built-in  liglit  source  which  is 
located  inside  the  cabinet  beneath  the  vacuum 
frame.  As  you  can  see,  the  vacuum  frame  pivots 
to  face  the  liglU  source  when  you  are  exposing 
the  plate. 

In  case  of  doubt,  it  is  better  to  overexpose 
slightly  than  to  underexpose  the  plate.  If  you  do 
not  give  it  enough  exposure,  no  image  will  be 
formed  or  the  image  will  be  so  weak  that  it  will 
not  stand  up  on  the  press.  If  you  gjve  it  too 
much  exposure,  fine  lines  or  tone  areas  may  Till 
in. 

In  some  shops,  a  gray  scale>  like  that  shown  in 
figure  10-18.  is  stripped  into  the  flat  along  the 
gripper  edge  so  that  it  will  print  on  the  plate  but 
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Figure  10-17.— A  self  contained  flip- top  platemaker.  The 
unit  contains  a  vacuum  system,  vacuum  frame,  and 
exposure  source. 
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Figure  10-18.-An  artist's  conception  of  a  21-step 
sensitivity  guide  used  to  determine  correct  plate 
exposure.  Variations  of  platemaking  sensitivity  guides 
are  available  from  manufacturers  of  plates  and  plate- 
making  equipment  and  supplies. 


will  not  print  on  the  paper  when  the  job  is  run. 
The  gray  scale  is  a  strip  of  continuous  tone  film 
with  21  graduations  or  density  steps.  These  steps 
are  numbered,  as  you  can  see  ni  the  illustration, 
and  each  step  is  slightly  more  dense  than  the 
step  before  it.  When  tlie  plate  is  exposed,  the 
coating  will  be  underexposed  at  one  end  of  the 
scale  and  overexposed  at  the  other.  When  the 
platemaker  develops  the  plate,  he  will  generally 
find  that  the  first  four  to  six  steps  will  be  solid, 
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the  next  three  or  four  steps  will  show  as  gray 
areas  and  the  remainder  of  the  steps  will  wash 
off  completely. 

If  step  4  is  the  higliest  completely  solid  step, 
the  plate  is  just  slightly  underexposed;  if  step  5 
is  the  highest  step,  the  exposure  is  just  about 
right.  If  more  than  7  steps  go  solid,  the  chances 
are  that  the  plate  is  overexposed.  If  the  press  nm 
is  short  or  if  you  are  working  with  half-tones, 
you  may  find  it  better  to  expose  for  a  solid  four, 
but  for  other  kinds  of  work,  you  should  expose 
for  s'eps  five  or  six.  In  extreme  cases,  you  may 
expose  for  a  solid  seven  when  the  image  consists 
of  line  work  and  a  long  press  run  is  required. 

If  the  plate  is  underexposed,  you  can  increase 
your  gray  scale  reading  by  one  step  by  increasing 
the  exposure  50  percent;  you  can  increase  it  two 
steps  by  doubling  the  exposure;  and  you  can 
increase  it  three  steps  by  tripling  the  original 
exposure.  Conversely,  if  the  plate  is  overex- 
posed, you  can  reduce  your  gray  scale  reading 
by  three  steps  by  dividing  your  original  exposure 
time  by  3;  you  can  reduce  the  reading  2  steps  by 
dividing  the  exposure  by  2  and  you  can  reduce  it 
one  step  by  dividing  the  exposure  by  1  1/2. 

Developing 

After  the  exposure  is  completed,  remove  the 
plate  from  the  vacuum  frame  and  place  it  on  a 
table.  Then  go  over  it  with  the  proper  chemicals, 
following  the  instructions  furnished  by  the 
manufacturer.  Processing  will  vary  from  one 
type  of  plate  to  another,  but  you  will  generally 
find  a  set  of  processing  directions  in  each 
package  of  plates. 

If  the  plate  is  coated  on  both  sides,  always 
place  a  piece  of  paper  under  it  before  you  begin 
developing  it,  and  change  the  paper  before  you 
start  processing  another  plate.  This  will  protect 
the  second  side  from  chemicals  that  might  seep 
under  it  during  processing.  If  you  have  trouble 
with  chemicals  seeping  under  the  plate  during 
this  operation,  you  may  find  it  necessary  to 
print  both  sides  of  the  plate  before  you  process 
it.  You  can  then  develop  one  side  of  the  plate 
and  turn  it  over  and  develop  the  other  in  one 
continuous  operation. 

In  most  cases,  tlie  exposed  plate  is  first 
treated  (developed)  with  a  solution  that  dis- 


solves the  unexposed  coating  or  makes  it  water- 
receptive. 

Once  this  solution  has  been  applied,  you  can 
put  the  plate  on  the  press  and  run  it  just  as  it  is. 
However,  if  the  plate  is  to  be  held  for  some 
time,  or  if  it  is  to  be  used  for  a  reasonably  long 
run,  it  is  best  to  cover  the  image  with  a  thin 
coating  of  lacquer.  The  lacquer  supplies  color  to 
the  image  so  that  you  can  check  it  for  defects 
and  it  also  lengthens  the  life  of  the  plate  by 
forming  a  tough,  protective  coating  over  the 
image  areas.  Do  not  use  too  much  lacquer.  A 
thin  coating  will  outlast  a  thicker  one  when  the 
plate  is  run  on  the  press. 

In  addition  to  applying  the  lacquer,  most 
operators  also  gum  the  plate  with  a  solution  of 
gum  arabic  to  protect  it  from  fingerprints  and 
scratches  during  makeready  operations. 

If  the  plate  is  not  to  be  used  for  2  or  3  days, 
some  platemakers  also  cover  the  image  with 
asphaltum. 

Processing  a  Presensitized  Plate 

Although  prcjedures  vary  according  to  the 
type  of  plate  you  are  using,  the  following  steps 
are  typical  of  those  used  in  processing  a  presensi- 
tized aluminum  plate.  (Figure  10-19  illustrates 
the  process.) 

1.  Remove  the  plate  from  the  package,  but 
do  not  leave  it  exposed  to  liglit  for  an  extended 
period.  Keep  the  plate  covered  if  the  fiat  isn't 
readily  available. 

2.  Position  tlie  fiat  over  the  plate  in  the 
vacuum  frame  with  the  readable  side  of  the 
negatives  facing  you.  Close  the  frame,  turn  on 
the  vacuum,  set  the  timer,  and  turn  on  the  light 
source  to  expose  the  plate. 

3.  When  the  exposure  is  completed,  remove 
the  plate  and  fiat  from  the  vacuum  frame  and 
place  the  plate  on  a  clean,  fiat  surface. 

4.  Apply  the  desensitizing  solution  to  the 
plate  with  a  sponge  or  pad.  using  a  firm  circular 
motion,  to  remove  the  unexposed  diazo  coating. 
Wipe  off  any  excess  desensitizer,  but  keep  tlie 
plate  surface  moist. 

5.  Pour  a  pool  of  developer  solution  into  the 
center  of  the  plate:  distribute  it  evenly  with  a 
clean  pad  or  sponge  over  the  entire  plate,  using  a 
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Figure  KV*  19. —Steps  involved  in  imaging  a  presensiti?ed  plate. 


fimi  circular  motion.  Continue  developing  the 
plate  until  the  image  appears  uniform. 

6.  Wipe  off  any  excess  developer  and  care- 
fully inspect  the  plate.  Rinse  the  plate  with 
water. 


7.  If  the  plate  isn't  going  to  oc  used  imme- 
diately, protect  the  plate  from  oxidation  and 
scratches  by  coating  it  with  gum.  Once  the  gum 
is  dry,  the  plate  may  be  stored  by  hanging  it  or 
by  stacking  it  flat  witli  paper  slipsheets. 
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Processing  a  Positive-working  Plate 

As  you  know,  presensitizcd  plates  are  avail- 
able for  use  witli  positives  ;ts  well  as  negatives, 
llie  chances  are  that  you  will  work  chiefly  with 
negatives.  However,  positive  plates  are  some- 
times printed  dia^ctly  from  ozalid  transpar- 
encies, tracings,  form  letters  or  proofs  nulled 
from  type  on  acetate,  and  so  on. 

If  you  have  occasion  to  use  positive-working 
plates,  you  should  follow  the  processing  direc- 
tions supplied  by  the  manufacturer. 

Some  positive-  and  negative-working  presensi- 
tized  paper  plates  can  be  developed  with  a 
sponge  soaked  in  plain  water.  These  plates  are 
good  for  short  mns  and  are  useful  when  speed  is 
a  factor. 


Subtractive  Plates 

The  3M  Company  has  developed  a  line  of 
prcsensiti/ed,  prelacquercd  plates  which  are 
known  as  subtractive  plates.  The  lacquer  is 
applied  over  the  entire  face  of  the  plate  by  the 
manufacturer.  During  development  ilie  lacquer 
is  removed  (subtracted)  from  the  nonprinting 
areas  instead  of  being  added  to  the  image. 

A  single  processing  solution  is  used  and  the 
same  solution  can  be  used  for  both  the  long  mn 
"S"  and  the  medium  run  ''K^'  plates  put  out  by 
the  3M  Company.  After  processing,  the  plate  is 
washed  in  plain  water  to  remove  the  chemical 
and  is  then  ready  for  gunnning  or  for  putting  on 
the  press. 

The  3M  Company  !uis  also  developed  a 
machine  known  as  the  MR-440  which  can  be 
used  to  develop  the  plates  automatically.  (See 
fig.  10-20.)  The  operator  s  mply  feeds  the  plate 
into  a  slot  in  the  machine  and  steps  on  a  foot 
switch  to  start  the  machine  operating.  As  the 
plate  is  drawn  througli  the  machine,  developer  is 
sprayed  on  the  plate  and  rotary  bmshes  clean 
away  the  coating  in  the  nonimage  areas.  The 
plate  IS  ejected  at  the  top  of  the  machine  in  40 
seconds  and  the  machine  turns  off  automati- 
cally, ready  lor  the  next  plate.  The  operator 
removes  the  plate  and  rinses  it  in  cold  water. 
After  this  he  squeegees  the  waier  off.  and  the 
plate  is  re\Kly  for  the  press,  or  if  it  is  to  be  >tored 
ibr  later  use.  he  gums  it  in  the  normal  manner 
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Figure  10-20.-The  3M  Company's  Plate  Developing 
Machine,  IV1R-440. 


In  addition  to  providing  even  development 
over  the  entire*  plate,  plate  processors  are  faster 
than  developing  a  plate  b>  hand.  They  are  also 
more  economical  because  tlie  processing  solu- 
tions can  be  re^cycled  and  used  again.  How  long 
the  plate  developer  lasts  depends  on  the  size  of 
the  arenas  from  which  the  coating  is  removed. 
Tlie  operator  sometimes  adds  a  re^plenisher 
solution  to  the  developer  to  prolong  its  life. 
Normally,  the  developer  is  changed  every  two 
weeks  and  the  machine  is  given  a  30-minute 
clean-up. 

Most  plate  processors  will  accept  plates  of 
various  sizes  and  thicknesses  without  re^quiring 
special  adjustments.  However,  a  single  processor 
cannot  be  used  for  all  types  of  plates,  because  as 
a  nde  the  processing  .solutions  are  not  inter- 
changeable from  one  type  of  plate  to  another. 

Until  recently  plate  processors  were  used 
entirely  to  process  pre.sensitized  plates  but  there 
are  now  processors  in  use  for  certain  types  of 
multimetal  plates.  Experiments  are  underway  to 
develop  a  machine  that  can  be  used  for  deep- 
etch  and  other  po.sitive-working  plate.s. 

3M  Camera-Processor 

The  3M  Camera-Processor,  shown  in  figure 
10-21.  is  an  automatic  camera  and  processing 
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unit  combined  into  one  machine.  It  photograpbs- 
reproduction  copy  and  produces  a  rca'dy-torun 
plate  bearing  a  positive  image  in  less  than  I 
minute.  It  can  reduce  copy  as  much  as  45 
percent  and  make  up  to  150  percent  enlarge- 
ments. It  can  copy  line  work  and  previously- 
screened  halftone,  clippings  provided  the  screen 
used  for  the  clippings  was  not  finer  than  1 10 
lines  per  inch.  The  plates  produced  on  this 
machine  are  good  for  1,000  to  5,000  impres- 
sions, and  they  can  be  stored  and  used  again. 

The  plate  material  consists  of  a  polyester  base 
with  a  layer  of  silicone  and  a  light-sensitive, 
silver-halide  coating.  It  is  relatively  stable  and 
will  not  stretch  or  tear.  It  comes  in  a  250-foot 
roll  which  is  loaded  into  a  magazine  at  the  back 
of  the  camera.  The  material  is  automatically 
wound  down  off  the  roll  and  cut  to  plate  length 
as  each  exposure  is  made.  No  film  is  used  in 
making  the  exposure.  Tlie  exposure  is  made  on 
the  plate  itself,  and  a  positive  image  is  produced 
from  positive  copy.  After  the  plate  has  been 
exposed  and  cut,  it  is  caught  by  a  series  of 
rollers  which  carry  it  through  the  processing 
solutions  and  finally  eject  it  through  a  slot  at  the 
back  of  the  machine. 

Two  processing  solutions  and  two  water  baths 
are  used.  The  plate  first  travels  through  a  tank  of 
developing  solution  where  it  turns  black  all  over. 
It  then  passes  into  a  water  bath  which  Removes 
the  silver  halide  particles  in  the  unexposed  areas 
leaving  only  tlie  blackened  image  on  the  plate. 
From  there  it  goes  into  an  activator  solution 
which  causcj  the  unprotected  nonimage  areas  to 
become  water-receptive.  The  activator  solution 
also  removes  the  silver  image  from  the  plate,  but 
does  not  have  enougli  time  to  act  on  the  image 
.area  to  make  it  water  receptive.  Tlie  plate  next 
travels  into  a  tank  of  clear  water  for  the  final 
rinse.  After  this,  it  passes  between  heated  rollers 
which  squeegee  off  the  water  and  evaporate  any 
remaining  moisture.  It  emerges  from  the  ma- 
chine dry  and  ready  for  use. 

This  machine  will  take  copy  as  large  as  24"  X 
36",  and  it  can  produce  plates  from  9"  to  24" 
long  in  widths  of  9",  10",  II"  and  12". 
depending  on  the  width  of  the  roll  of  plate 
material  used  in  the  camera.  Since  it  tends  to 
hug  the  plate  cylinder,  the  tail  end  of  the  plate 
may  be  run  loose  on  the  press.  This  means  that 
you  can  run  a  shorter  than  usual  plate  when  the 


imag^-area  is  small.  You  wtfurun  a  10"  X  11" 
plate  on  a  10"  X  15"  press,  for  example. 

you  can  see  in  figure  10-21,  this  machine 
consists  essentially  of  a  camera  unit  and  a 
prdcessor.  The  camera  unit  consists  of  the 
copy  board;-  the  lamps,  the  camera,  and  the 
magazine  which  holds  the  film.  The  processing 
unit  houses  the  processing  tanks  and  solutions. 

The  camera  has  a  movable  lensboard  which  is 
connected  to  the  magazine  by  an  extension 
bellows.  You  will  notice  in  figure  10-22  that  the 
lens  is  positioned  at  a  right  angle  to  the 
copyboard.  A  prism  is  used  to  bend  the  image 
90  degrees  and  to  reverse  it  so  that  it  will  read 
forward  instead  of  backwards  on  the  plate.  The 
lens  is  equipped  with  a  diaphragm  with  aperture 
settings  ranging  from  f/IO  through  f/90.  It  also 
has  a  shutter  which  is  opened  and  closed 
automatically  during  the  platemaking  cycle.  You 
can  control  the  length  of  time  the  shutter  stays 
open  by  setting  the  timer  on  the  control  panel. 

Operating  Controls 

Most  of  the  operating  controls  are  located  on 
the  right  side  of  tlie  machine  or  on  the  control 
panel  at  tlie  front  of  the  machine.  (See  fig. 
10-21.)  The  dial  (H)  shown  in  figure  10-21  is 
used  in  setting  the  machine  for  the  desired  plate 
length.  You  can  set  it  for  any  length  from  10" 
to  24".  You  can  also  set  the  machine  for  9" 
plates  by  moving  tlie  pointer  slightly  beyond  the 
10"  mark.  When  you  set  the  length  of  the  plate 
on  dial  (H),  you  must  also  use  the  crank  (N)  to 
move  a  curtain  up  or  down  inside  the  magazine. 
(The  curtain,  as  you  will  see  later,  masks  off  all 
of  the  plate  material  except  the  area  to  be 
exposed.)  The  curtain  should  be  set  5/8"  longer 
th:in  tlie  length  you  have  set  on  the  plate  length 
dial.  An  indicator  at  the  back  of  the  magazine 
shows  the  setting  of  the  curtain. 

Tlie  dial  (F)  is  for  setting  the  exposure  time. 
You  can  set  it  for  any  -exposure  from  1  to  30 
seconds  by  rotating  the  black  knob. 

The  switch  (L)  operates  the  splice  detector. 
When  the  detector  is  on,  a  buzzer  sounds  to 
notify  you  when  tlie  magazine  is  empty  or  when 
the  area  of  the  plate  material  to  be  exposed  has 
a  splice  in  it.  There  are  normally  no  splices  in  a 
250-foot  roll  of  plate  material.  However,  extra 
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A.  Foot  switch.  Starts  automatic  platemaking 
cycle. 

B.  Reflector. 

C.  Lens  (hidden).  .Open  hinged  side  panel  to 
reach  lens. 

D.  *  Counter. 

E.  Copyboard  position  switch  for  raising  and 
lowering  copyboard. 

F.  Timer.  Set  to  control  length  of  exposure. 

G.  Lens  position  switch.  Use  for  moving  lens- 
board. 

H.  Plate  length  dial.  Set  pointer  at  number  on 
dial  which  corresponds  tothel^^r^'-^hin  inches 
desired  for  finished  plate. 

J.  Camera  power  switch  for  turnih^  n  power  to 
lights  and  camera. 

Figure  10-21.-The : 


K.  Multiple  exposure  switch.  Leave  in  off  po- 
sition for  normal  run  of  work. 

L.  Splice  detector  switch.  « 

M.  Lensboard  indicator  scale. 

Crank  for  raising  and  lowering  curtain. 

O.  Curtain  indicator  (hidden).  The  number  in 
this  window  indicates  the  position  of  the  cur- 
tain in  inches.  Set  curtain  5/8''  longer  than 
the  number  set  on  plate  leii^rth  dial  (H). 

P.  Magr.zinv^. 

Q.  Mai^^azine  latch. 

R.  Roller  prtijsure  lever. 

S.   Copyboard  indicator  scale. 

T.  Drive  switch. 

U.  Copyboard. 

57.632X 

il  Camera-Processor. 
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material  is  included  in  each  roll  to  allow  tor 
splices  in  case  one  happens  to  occur.  Do  not 
make  a  plate  on  a  spliced  area:  nm  it  on  through 
tlie  machine  as  waste. 

The  multiple  exposure  switch  (K)  is  used 
when  you  arc  making  multiple  exposures.  You 
should  keep  it  turned  off  except  when  you 
desire  to  make  more  than  one  exposua^  on  the 
same  plate. 

The  lens  position  switch  (G)  is  used  for 
moving  the  lensboard  in  and  out  for  focusing, 
and  the  copyboard  position  switch  (E)  is  for 
raising  and  lowering  the  copyboard.  The  lens- 
board  position  indicator  (M)  and  the  copyboard 
position  indicator  (S)  show  tlic  positions  of  the 
copyboard  and  lensboard.  The  settings  should  be 
the  same  on  both  of  these  indicators  for  proper 
focusing.  The  plate  counter  (D)  records  the 
number  of  completed  platemaking  cycles.  There 
is  another  counter  inside  the  small  door  at  the 
back  of  tlie  magazine.  You  should  set  this 
counter  at  zero  when  you  load  a  new  roll  of 
plate  material  into  the  machine.  You  can  check 
it  thereafter  to  determine  when  the  roll  is 
running  low. 

The  camera  power  switch  (J)  shown  in  figure 
10-21  supplies  the  power  to  the  lights  and 
camera  section  of  tlie  machine. 

Tlie  foot  switch  (A)  is  used  to  start  the 
platemaking  cycle.  When  you  step  on  it,  the 
automatic  plate  system  takes  over  and  delivers 
you  a  press-ready  plate. 

The  developer-ready  liglit  (A)  shown  in  figure 
10-23  comes  on  when  the  developer  has  reached 
the  proper  temperature.  The  switch  (C)  is  for 
turning  on  the  heaters,  and  the  drive  switch  (H) 
is  for  turning  on  the  power  for  the  processor 
rollers.  Tlie  indicator  liglits  to  the  left  of  the 
switches  come  on  when  tlic  drive  and  heater 
switches  aa*  turned  on.  It  takes  a  few  minutes 
for  the  processing  solutions  to  reach  the  proper 
temperature  at  the  beginning  of  the  day.  You 
should  keep  the  heater  on  at  all  times  during  the 
day,  but  you  can  tuni  off  the  drive  switch  when 
you  are  not  actually  processing  plates. 

Copyboard 

The  horizontal  copyboard  has  a  glass  cover 
which  is  opened  from  the  front.  The  bed  of  the 
copyboard  is  white  and  it  is  provided  with  a 


57.633X 

Figure  10-22.-The  lens. 


A.  Developer  ready  light  comes  on  when  de- 
veloper reaches  operating  temperature. 

B.  Indicator  light. 

C.  Heater  switch. 

D.  Indicator  light. 

E.  Drive  switch. 

57.634 

Figure  10'23.~Heater  and  drive  switches. 
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series  of  blue  reference  lines  in  the  form  of 
rectangles.  These  rectanges  are  marked  according 
to  the  amount  of  reduction  or  enlargement 
required  and  you  can  use  them  as  an  aid  in 
positioning  your  copy  and  determining  tlie 
settings  for  your  copy  board  and  lensboard. 

If  your  copy  is  to  be  rer  .ced  45  percent,  you 
should  position  it  in  the  rectangle  marked  **45'\ 
If  it  is  to  be  enlarged  to  1 50  percent,  you  should 
place  it  in  the  rectangle  marked  *M50",  and  if  it 
is  to  be  shot  same  size,  you  should  place  it  in  the 
rectangle  marked  *M00".  Position  the  copy 
against  the  top  line  of  the  rectangle  and  center  it 
from  side  to  side  within  the  area. 

As  a  rule  the  reference  lines  will  not  photo- 
graph. However,  they  may  show  up  if  the  plate 
is  underexposed. 

Focusing 

Proper  focusing  depends  not  only  on  the 
placement  of  the  copy  in  the  proper  rectangle 
on  the  copyboard,  but  also  on  the  position  of 
the  lensboard  and  copyboard.  If  the  copy  is  to 
be  reduced  45  percent,  for  example,  you  should 
place  it  in  the  rectangle  marked  "45"  on  the 
copyboard  and  you  should  then  move  the 
copyboard  and  lensboard  until  they  both  regis- 
ter 45  percent  on  the  focusing  indicators. 

You  can  raise  or  lower  the  copyboard  with 
the  switch  (E)  shown  in  figurc  10-21.  The 
indicator  (S)  shows  the  amount  of  enlargement 
or  reduction.  If  the  copy  is  to  be  reproduced 
same-size,  move  the  copyboard  until  the  indi- 
cator is  at  the  100  percent  mark.  If  the  copy  is 
to  be  reduced  45  percent,  move  the  copyboard 
until  the  indicator  is  at  tlie  "45"  mark,  and  so 
on. 

You  should  use  switch  (G)  shown  in  figure 
10-21  to  set  the  lensboard  at  the  same  percent- 
age as  the  copyboard.  As  you  can  see  in  the 
illu.stration,  the  lens  position  Indicator  (M)  is 
located  just  above  the  control  panel  at  the  front 
of  the  camera. 

Focusing  Thick  Originals 

Books  or  other  tliick  originals  may  prevent 
you  from  closing  the  cover  of  the  copyboard.  In 
this  case,  you  should  place  the  original  on  top  of 
the  cover  and  then  place  a  piece  of  glass  over  the 


original  to  keep  it  from  curling.  If  the  edges  of 
the  copy  cast  a  shadow,  overexpose  these  areas 
to  eliminate  the  shadows. 

If  the  tliickness  of  the  original  causes  the 
image  to  be  out  of  focus,  you  should  lower  the 
copyboard  so  tliat  the  original  will  be  at  the 
height  tlie  copy  would  normally  be  for  proper 
fo  cus.  If  focusing  is  still  a  problem,  you  can 
open  the  back  of  tlie  camera  and  focus  visually 
on  a  ground  glass.  (The  ground  glass  supplied 
with  each  machine  can  be  inserted  into  the 
machine  if  it  is  needed.  It  is  generally  used  only 
for  lining  up  tlie  focusing  scales  when  the 
machine  is  first  installed;  however,  it  can  be  i  sed 
for  focusing  in  cases  like  the  one  just  mentioned. 
If  should  be  removed  from  the  camera  at  ill 
other  times,  of  course.) 

To  use  tlie  ground  glass,  roll  the  curtain  all 
the  way  down.  Then  open  the  magazine  and 
place  the  ground  glass  frame  over  the  locating 
pins  and  snap  them  into  place  on  the  bellows 
rack.  Set  the  lens  aperture  at  f/lO  and  set  the 
exposure  dial  to  30  seconds.  Press  the  multiple 
exposure  switch  (K)  shown  in  figure  10-21  to  its 
"on"  position.  Then  depress  the  foot  switch  and 
an  image  will  appear  on  the  ground  glass  for  30 
seconds.  Step  on  tlie  foot  switch  again,  if 
necessary,  so  that  you  can  see  the  image  as  you 
bring  the  camera  into  focus.  You  can  focus  the 
image  by  moving  the  lensboard  or  copyboard 
slightly.  Do  not  raise  the  copyboard  above  the 
100  percent  magnification  position,  however. 
The  lamps  may  be  damaged  if  the  copyboard  is 
raised  too  high  when  the  magazine  is  open.  Use  a 
linen  tester  or  magnifier  to  examine  the  image 
on  the  ground  glass,  and  dim  the  room  lights,  if 
necessary,  to  help  you  see  more  clearly. 


Camek.  Lamps 

Tliere  are  two  camera  lamps  which  travel 
along  v^ith  the  copyboard.  Each  lamp  has  two 
prefocused  bulbs.  Diffusing  grids  are  provided  at 
tlie  center  of  each  lamp  assembly.  Reflectors  are 
also  provided  at  the  ends  of  the  copyboard  to 
help  balance  the  ligliting. 

It  is  not  necessary  to  adjust  the  liglits  except 
when  you  are  photographing  large  copy.  In  this 
case,  you  can  move  them  out  to  provide  more 
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even  illumination.  The  lamp  frames  are  notched 
to  lock  in  the  proper  **in"  and  **out**  positions. 

The  bulbs  will  bum  for  approximately  2,400 
hours.  However,  they  lose  intensity  as  they  are 
used,  and  it  is  necessary  to  compensate  for  this 
by  increasing  the  exposure  slightly.  When  you 
reach  the  point  that  excessive  exposure  time  is 
required,  you  should  change  all  the  bulbs  at 
once.  Before  removing  the  bulbs,  notice  how 
they  are  positioned  in  the  lamps  so  that  you  can 
get  the  new  ones  back  in  the  proper  positions. 
(The  lower  bulbs  have  a  clear  window  which 
should  be  facing  the  copyboard  and  the  upper 
bulbs  have  an  opaque  back  which  should  be 
away  from  the  copyboard  toward  the  reflector.) 
There  is  a  retractable  lamp  socket  at  one  end  of 
the  bulbs  to  facilitate  removing  and  replacing 
them. 

You  have  already  seen  how  to  turn  the  lamps 
off  and  on  with  the  switch  (J)  shown  in  figure 
10-21. 

Making  the  Exposure 

A  10-  to  20-second  exposure  at  f/32  is 
generally  used  for  black-and-white  copy  of  good 
contrast,  such  as  typed,  printed,  or  written 
material.  You  may  need  to  increase  the  expos- 
ure, however,  to  drop  gray  or  blue  from  the 
background;  drop  or  reduce  shadow  lines;  ex- 
pose through  an  acetate  overiay,  zipatone,  or 
filters;  sharpen  prescreened  halftones:  expose 
smudged  copy:  ( r  to  enlarge  the  original  copy 
150  percent 

You  can  decrease  the  exposure  time  to  copy  a 
light  blue  or  gray  image;  hold  or  broaden  thin 
lines:  or  reduce  the  original  45  percent. 

Some  cameramen  photograph  a  12-step  gray 
scale  along  with  the  original  copy,  positioning  it 
so  that  it  will  print  on  the  tail  edge  of  the  plate 
but  not  on  the  paper.  If  you  use  a  gray  scale, 
you  should  shoot  for  an  open  step  3  or  4  "or 
normal  copy.  If  the  background  of  the  copy  is 
dark,  it  may  be  necessary  for  you  to  increase 
your  exposure  in  order  to  get  a  satisfactory 
image.  And  if  the  image  on  the  copy  is  very 
light,  it  may  be  necessary  for  you  to  reduce  your 
exposure  and  drop  down  to  an  open  step  2  on 
the  gray  scale.  In  this  case,  you  should  notify 
the  pressman,  because  such  a  plate  may  not 
stand  up  well  on  the  press. 

ERLC 


Multiple  Exposures 

You  can  expose  two  separate  pieces  of  copy 
on  the  plate  at  the  same  time  if  the  exposure 
requirements  are  ihe  same  for  both  pieces.  If 
they  are  not,  you  must  use  multiple  exposures 
for  this  type  of  copy.  If  multiple  exposures  are 
required,  you  should  turn  on  the  multiple 
exposure  switch  (K)  shown  in  figure  10-21.  This 
will  prevent  the  plate  from  advancing  until  after 
you  have  completed  as  many  as  three  separate 
exposures  on  it. 

Use  black  paper  to  mask  out  all  the  copy 
except  the  area  that  is  to  be  exposed,  and  snift 
your  masking,  as  necessary,  until  all  exposures 
have  been  made.  Then  turn  off  the  multiple 
exposure  switch  to  advance  ti^e  plate  through 
the  machine. 

Filters 

No  provision  is  made  for  mounting  a  filter 
over  the  lens;  however,  you  can  place  a  2-mil 
polyester  filter  sheet  ovci  the  original  copy 
(under  the  copyboa/d  gla*"  ^and  photograph  the 
copy  througli  it.  A  yellow  .  ter  sheet  will  often 
improve,  gray,  weak  or  aged  copy. 


Magazine 

As  you  can  see  in  figure  10-21,  the  magazine 
which  holds  the  roll  of  platemaking  material  is 
located  at  the  back  of  the  camera.  You  can 
rclease  the  latch  (Q),  Jihown  in  figure  10-21  and 
open  the  magazine  whc^n  you  are  changing  rolls 
or  focusing  visually  cn  ihe  ground  glass.  Check 
to  see  that  the  copyboard  is  not  raised  above 
100  percent  magnification  before  swinging  the 
magazine  door  open;  you  may  damage  the  lamps 
if  you  open  the  door  when  the  copyboard  is  too 
high. 

The  magazine  is  equipped  with  rubber  rollers 
for  winding  down  the  plate  material  ar^d  with  a 
mechanism  which  cuts  the  roll  to  the  selected 
plate  length  after  each  exposure.  As  you  have 
already  seen,  the  width  of  the  plate  depends  on 
the  width  of  the  roll,  but  you  can  control  the 
length  of  the  plate  by  setting  the  dial  (H)  shown 
in  figure  10-21  to  the  number  that  corresponds 
to  the  desired  length. 
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The  piate  material  eomes  (wound  emulsion 
side  out)  in  250-foot  rolls.  These  rolls  are 
available  in  widths  of  9,  10,  1 1,  and  12  inches. 
The  spool  holders  in  the  magazine  arc  adjustable 
sidewhe  to  accommodate  rolls  of  different 
widths. 

The  magazine  is  also  equipped  with  a  curtain 
which  has  already  been  mentioned.  This  curtain 
is  used  to  protect  the  plate  from  room  light 
when  the  magazine  is  opened  or  to  mask  off  a 
portion  of  the  roll  so  that  no  exposure  will  be 
made  except  in  the  area  designated  for  the  plate. 
The  crank  (N)  shown  in  figure  10-21  is  used  for 
raising  and  lowering  this  curtain.  The  indicator 
(O)  shows  the  position  of  the  curtain  in  inches 
at  all  times. 

To  keep  from  exposing  the  plate  material, 
you  should  lower  the  curtain  by  turning  the 
crank  clockwise  as  far  as  it  will  go  before  you 
open  the  magazine.  You  should  raise  the  curtain 
by  turning  the  crank  in  the  opposite  direction 
when  you  are  loading  a  new  roll  into  the  camera. 
You  have  seen  earlier  in  this  chapter  how  to  set 
the  curtain  for  the  length  of  the  plate  during 
normal  platemaking  operations. 

Mounting  a  New  Roil  in  the  Machine 

To  mount  a  new  roll,  you  should  turn  off  the 
splice  detector  switch  on  the  control  panel. 
Then  release  the  roller  pressure  on  the  plate 
material  with  the  crank  (R)  shown  in  figure 
10-21.  Next»  unlatch  the  magazine  and  open  the 
magazine  door.  Push  the  hinged  retaining  flap 
back  to  remove  the  old  roll.  If  the  old  roll 
contains  unused  film,  place  it  in  the  light  proof 
bag  from  which  the  new  roll  was  taken.  This  will 
prevent  it  from  being  damaged  by  exposure  to 
light. 

A  black  paper  leader  is  spliced  to  the  begin- 
ning of  each  new  roll  for  use  in  threading  the 
roll  down  into  the  machine.  Place  the  new  roll  in 
the  mat,-zine  with  the  leader  feeding  downward 
from  the  top  of  the  ro!l,  as  shown  in  figure 
10-24.  Insert  the  roll  so  lhat  it  will  unwind  with 
the  coated  side  facing  the  Ct^mera  lens. 

Center  the  roll  in  the  magazine  with  the  end 
caps  of  the  roll  rcsting  on  the  carrier  rollers.  Set 
the  guides  to  provide  a  slight  tension  (without 
binding)  as  the  plate  material  is  wound  down 
from  the  roll.  Insufficient  pressure  will  result  in 


57.635 

Figure  10-24.— Unwinding  plate  material 
from  the  spool  in  the  magazine. 

sounding  of  the  splice  detector  and  improper 
tracking  of  tlie  plate  material  across  the  focal 
plane. 

Hold  the  end  of  the  leader  and  close  the 
magazine  door.  Then  pull  the  leader  down  over 
the  front  of  the  magazine  and  thread  it  tlirough 
the  feed  rollers  and  past  tlie  cutting  knife.  Close 
the  curtain.  Then  grasp  the  ?dge  of  the  leader 
below  the  magazine  and  pull  it  straight  out,  until 
you  can  see  the  splice  where  the  plate  material 
starts  and  the  leader  ends.  Make  certain  the  plate 
material  is  centercd:  then  engage  the  feed  rollers 
by  moving  the  pressure  lever  (R)  shown  in  figure 
10-21  to  the  "on"  position. 

Next,  go  around  to  the  front  of  the  camera 
and  set  the  plate  length  dial  (H)  shown  in  figure 
10-21  to  10  inches.  Set  the  exposure  dial  at  4 
seconds  and  turn  the  camera  power  switch  on. 
Press  the  foot  switch  and  the  camera  will  cycle, 
exposing  and  cutting  off  the  leader  and  a  few 
inches  of  the  plate  material.  Once  thi<^  cycle  is 
completed,  turn  the  plate  length  indicator  to  the 
length  of  plates  you  normally  use  and  turn  on 
the  splice  detector  switch.  Finally  swing  the 
magazine  back  into  position  and  lock  it  in  place. 
Tlie  camera  is  now  ready  for  operation. 

Processing  Unit 

The  processor  consists  basically  of  four  units 
or  stages.  It  requires  no  plumbing  ai^d  operates 
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on  I  lO-volt  cunxMit.  It  is  spccificalb  designed  to 
work  with  the  3M  camera:  however,  it  ean  be 
operated  independently  as  a  processor  for  other 
camera  units,  such  as  the  Itek  Phitemastcr. 

After  the  exposed  phite  is  cut  to  the  proper 
length*  it  is  automatically  fed  into  the  processor 
whcrc  gear-driven  rollers  move  i'  into  a  tank 
containing  3M  Camera  Plate  Developer  which 
should  be  kept  heated  to  80""  F.  After  the  plate 
leaves  the  developer,  it  piisses  into  a  rinse  tank 
where  water  heated  to  110°  F  is  sprayed  onto  it 
by  nozzles  contained  in  the  tank. 

From  there  it  pa^r/js  into  another  tank  con- 
taining 3M  Camera  Plate  Activator  (at  room 
temperature):  and  from  therc  it  is  carried  into  a 
tank  of  plain  water  (at  room  temperature)  after 
the  final  rinse. 

After  leaving  the  final  rinse  tank,  the  plate 
passes  through  heated  rubber  rollers  which 
remove  excess  water  and  evaporate  any  remain- 
ing moisture.  The  plate  is  then  ejected  from  tlie 
machine  into  a  tray.  dr>  and  ready  for  the  press. 
You  can  use  it  just  as  it  comes  from  the 
machine,  or  you  can  go  over  it  witli  a  wipe 
moistened  with  3M  Camera  Plate  Stiirter  Solu- 
tion and  put  it  on  the  press  while  it  is  still  wet 
with  this  solution. 

Inspecting  the  Plate 

When  ih^  plate  emerges  from  the  machine, 
you  should  chc^k  it  by  holding  it  at  an  angle  to 
the  light.  If  the  fine  lines  in  the  image  are  too 
heavy,  make  a  new  plate,  using  more  exposure 
If  the  lines  are  too  thin  and  the  plate  looks 
washed  out.  make  a  new  plate  using  less  expos- 
ure. 

If  you  prefer,  you  can  moisten  the  plak  with 
3M  Camera  Plate  Starter  Solution  before  in- 
specting it.  Tliis  solution  will  make  the  inspet 
tion  somewhat  easier 

The  back  of  the  plate  should  be  wet  with 
water  before  it  is  put  on  the  press.  Tlie  vvater 
makes  it  hug  the  plate  cylinder  This  is  particu- 
larly important  when  only  one  end  of  the  plate 
is  fastened  to  the  cylinder 

Punching  the  Plate 

Tlie  plates  produced  on  this  machine  have 
straiglit  edges.  However  a  punch  is  available  tor 


use  in  punching  holes  along  the  gripper  and  tail 
edges  of  plates  that  are  to  be  mounted  on 
pres.ses  having  pin  bar  plate  clamps. 

You  will  get  better  rc.sii!ts  if  you  punch  two 
or  three  plates  at  a  time.  This  will  cause  il.o 
holes  to  be  cleaner  and  will  also  cause  tht  punch 
to  last  longer 


Making  Deletions 

You  can  make  deletions  to  the  plate  after  it  is 
put  on  the  press  by  raising  the  ink  rollers  and 
allowing  the  prcss  to  run  with  the  water  rollers 
on  until  all  the  ink  has  nm  off  the  image  Then 
stop  the  press  and  dry  the  plate.  Remove  any 
remaining  ink  from  the  area  to  be  deleted  with 
fountain  solution.  After  this,  apply  3M  Camera 
P^ate  Deletion  Fluid  to  the  arca  to  be  deleted. 
Dry  the  area  and  go  over  it  witli  fountain 
solution.  If  you  accidentally  apply  the  deletion 
fluid  to  the  wrong  area,  rub  the  area  lightly  with 
press  wash  to  correct  the  error 

If  a  deleted  area  picks  up  the  ink  when  you 
blavi  the  press  again,  the  chances  are  that  you 
did  not  allow  the  deletion  to  dry  thoroughly  or 
you  may  have  failed  to  wet  the  area  with 
fountain  solution  after  drying  it.  Repeat  the 
process  to  clean  it  up. 


Filling  the  Processor  Tanks 

You  can  reach  the  drains  and  filler  openings 
to  the  four  tanks  by  opening  the  side  covers  of 
the  processor  (See  fig,  10-25.)  Be  sure  all  tlie 
drain  valves  are  closed  before  you  attempt  to  fill 
any  of  the  tanks,  if  the  tanks  have  been  standing 
empty  fur  a  time,  flush  them  with  clean  water  to 
get  rid  of  dried  residue  before  tilling  them. 

Make  sure  that  the  rollers  arc  intact  in  all  four 
tanks  before  you  fill  the  first  tank.  Then  pour 
wiough  developer  into  this  tank  to  fill  it  to  a 
point  midwjy  between  the  two  red  lines  on  the 
plastic  spout  (A)  shown  in  figure  10-25. 

Pour  wami  water  into  the  filling  spout  of  the 
second  tank  until  it  reaches  the  proper  level 
betWLvn  the  two  red  lines  on  the  spout.  Then 
pour  activator  and  water  into  the  spouts  of  the 
other  tanks  until  they  a\ich  tlicpropei  level. 
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A.  Spout  for  developer  tank. 

B.  Spout  for  wash  tank. 

C.  ^out  for  activator  tank. 

D.  Spout  for  wash  tank. 
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Figure  10-25.— Feeder  spouts  leading  to  the 
developer,activator,  and  wash  tanks. 


processor  drive  switch  olT  and  on  intermittently 
to  move  the  rollers  around  for  cleaning.  After 
cleaning,  replace  the  carryover  plates. 

Yon  should  add  at  least  one  quart  ot  devel- 
oper at  the  beginning  of  each  day.  You  have 
already  seen  how  to  do  this.  You  should  also 
check  the  levels  of  the  solutions  in  the  other 
tanks.  If  they  are  not  up  to  the  proper  levels, 
add  water  to  bring  them  up. 

Finally  replace  tiie  covers  and  close  the 
magazine.  The  processor  is  now  ready  for 
operation. 

Periodic  Maintenance 

The  processing  solutions  become  exhausted 
with  age  as  well  as  use.  Tlierefore,  you  should 
drain  the  developer  and  rinse  tanks  at  the  end  of 
every  two  weeks  or  after  1 .000  plates  have  been 
processed,  whichever  comes  first.  The  activator 
solution  lasts  longer  than  the  developer,  but  it 
should  be  changed  every  6  months  or  after  each 
15,000  plates  have  been  processed. 


Daily  Maintenance  0|)erations 

At  the  beginning  of  each  day,  set  the  copy- 
board  for  less  than  100  percent  magnification. 
Then  roll  the  curtain  all  the  way  down  and  open 
tlie  niagazine.  Be  sure  the  drive  switch  fE) 
shown  in  figure  10-23  is  off. 

You  can  then  open  the  side  panel  and  lift  the 
top  away  lo  expose  all  the  working  parts  of  the 
processor  necessary  to  daily  maintenance  opera- 
tions. 

Open  the  drain  valve  and  drain  out  one  quart 
of  developer.  Replace  it  with  a  quart  of  fresh 
developer.  You  can  drain  the  developer  into  a 
5-gallon  container  or  you  can  drain  it  directly 
into  a  floor  drain.  Always  flush  the  materials 
drained  from  any  of  the  four  tanks  down  the 
drain  with  plenty  of  water  since  they  tend  to 
corrode  the  plumbing.  If  the  solutions  bother 
your  hands,  you  should  wear  nibber  gloves  when 
working  with  them. 

Next  remove  the  carry-over  plates  that  direct 
the  plate  material  from  one  tank  to  another. 
(See  fig.  10-26  )  This  will  expose  the  entrance 
and  exit  rollers  in  each  of  the  four  units.  Clean 
diese  rollers  with  a  lint-free  cloth.  Jog  the 


A.  Transport  station  roller. 

B.  Carry-over  plate. 

C.  Curtain. 

E  Magazine  (in  open  position  with  curtain 
rolled  down  to  prevent  exposure  of  plate 
material.) 


Figure  10- 26. -Processing  unit  with  top 
casing  re^'oved. 
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Flush  the  tanks;  then  till  tlieni  with  warm 
water.  Turn  on  the  drive  switch  and  allow  the 
rollers  to  run  for  a  couple  of  minutes.  Then  turn 
the  drive  switch  off  again.  Remove  and  clean  the 
carry-over  plaies.  Next  remove  the  rollers  com- 
prising the  transport  stations  by  disengaging  the 
twist  clips  that  hold  tlie  units  in  place.  Lift  them 
out  and  wipe  them  clean  in  a  sink.  Do  not  use 
abrasives,  scouring  powder  or  detergents  on 
them.  A  nylon  scourini*  pad  will  provide  suffi- 
cient scouring. 

After  this,  drain  the  warm  water  from  the 
tanks  and  flush  them  with  warm  water  until  all 
residue  is  washed  away.  Scour  with  a  nylon  pad 
if  necessary. 

Next,  replace  the  transport  stations,  being 
careful  to  get  each  one  in  its  proper  place.  Once 
this  has  been  done,  you  can  snap  the  carry-over 
plates  back  into  position. 

Finally  rcfill  all  tanks  to  the  proper  levels. 
You  have  just  seen  tluit  the  activator  tank  does 
not  require  draining  and  cleaning  except  after 
every  15,000  plates.  In  the  meantime,  however, 
you  can  recharge  the  activator  with  the  occa- 
sional addition  of  water  to  bring  it  up  to  the 
proper  level. 

You  should  check  all  solu  tions  frequently.  If 
the  water  in  the  first  rinse  *  nk  becomes  dirty,  it 
may  foam  and  interfei  with  the  spraying 
action.  If  this  happens,  you  should  replace  the 
wash  immediately.  You  may  be  able  to  use  3M 
Anti-Foam  to  neutralize  the  foam  if  it  is  caused 
by  a  high  hourly  volume  of  platemaking.  The 
final  wash  should  be  changed  if  it  becomes 
yellow  or  full  of  sediment.  Do  not  use  Anti- 
Foam  in  this  tank. 


Securing  the  Processor 

At  the  end  of  the  day.  you  should  shut  off  all 
power  to  the  processor  and  you  should  shut  off 
the  heaters  to  prevent  premature  exhaustion  of 
the  devdoper.  Drop  the  magazine  curtain  to 
prevent  exposure  of  tlie  plate  material  and  open 
the  magazine  to  keep  moisture  from  forming 
inside  the  camera.  (You  should  open  the  maga- 
zine any  time  the  processor  is  unplugged.) 

Drain  the  tanks  if  the  processor  is  to  be  idle 
for  a  week  or  more.  Then  clean  them  completely 
and  fill  them  with  water. 


General  Maintenance 

You  should  go  over  the  copyboard  glass  and 
bed  at  regular  intervals  with  a  soft  rag  and  a  mild 
soap.  Dirt  and  scratches  on  the  copyboard  glass 
will  cause  .shadows  which  will  photograph  witli 
tfie  copy.  Do  not  rub  the  bed  of  the  copyboard 
excessively  as  this  may  a^move  the  blue  guide 
lines. 

Check  the  lens  assembly  at  regular  intervals.  If 
it  is  necessary  to  clean  the  prism,  use  a  camel's 
hair  brush  or  wipe  it  gently  with  lens  paper.  If  a 
more  thorough  cleaning  is  required  use  lens 
cleaning  solution  and  a  soft  cloth.  Be  careful  not 
to  scratch  the  surface  of  the  prism  or  disturb  its 
setting. 

Once  every  6  weeks,  you  should  use  No.  20 
SAE  oil  to  lubricate  the  copyboard  and  cover 
glass  pivot  and  slides,  drive  screw,  slide  and  slide 
rollers;  the  lens  assembly  rail  and  drive  screw; 
the  magazine  motor,  rack,  knife,  slide,  pivot, 
advance  shaft  bearings,  and  clutch '  activating 
mechanism;  and  the  processor  motor,  chain, 
chain  rider  sprocket  bearings,  and  the  chain 
back-up  blocks. 

PLATE  TROUBLES  WITH  THE 
3M  CAMERA-PROCESSOR 


Problem 


Possible  Cause 


Spots       Copyboard  or  Icn^  assembly  ni;iy  be  dirty,  rinse  tanks 
on  Plate-    may  not  be  clean;  or  plate  may  liav,  been  ejected 
Ironfi  the  machine  before  it  was  thoroujihi  •  dry. 

Ulind  ir  no  imape  appears,  the  plate  may  have  been 
pl.Ue  prematurely  e\ posed  before  it  was  placet!  in  the 
camera  or  there  rnay  Ik;  light  leaks  in  Ihc  camera. 
Artitlcial  liijht  or  sunlij:ht  rcllectmji  (rum  the  copy- 
board  ulass  into  the  lens  can  also  cause  overexposure. 

Scum-     I  If  the  plate  is  dark  or  scummed  all  over,  >ou  may  have 
mini!      I  underexposed  it  or  there  may  have  been  insutficient 
j  contrast  between  the  background  and  image  on  the 
,  origmal.  Always  check  the  maga/mc  curtajn  to  be  sure 
I  It  IS  not  cranked  down  beyond  the  area  you  wUh  to 
expose. 

Crookcu  1 1  the  image  is  crooked,  the  roll  pressure  may  be 
image  rtct  in  the  in.iga/ine  Check  also  to  see  if  the 

I         MM)|  IS  loose,  especially  if  the  problem  has  been 
accuni|-a    0(1  by  intermittent  bu/zing  of  the  splice 
I  detector.  (  heck  position  ol  copy. 

Plate  If  the  plate  breaks  dt»\\n  tiurini!  the  application  ol  the 
breaks  '  starter  soUihon,  the  exposure  iTiav  have  been  too 
down      ,  short  or  the  developer  worn  out  You  may  also  have 

,  rublwd  too  liard  with  the  etc  lung  pad  or  the  pad  may 

,  be  dirty  or  contaminated. 

Blurred  I  The  cop>  board  glass  or  lens  assembly  may  be  dirty  or 
image     j  the  copy  may  ha  •  Ix'en  out  o(  focus. 
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Tlie  Itek  Platemastcr  is  a  camera-processor 
which  operates  on  the  same  principle  as  tlic  3M 
camera-processor.  The  Itek  Platemaster  was 
described  earlier  in  this  chapter.  It  is  similar  to 
the  3M  camera-processor  in  construction  and 
operation.  However  it  uses  only  two  processing 
solutions  instead  of  four  and  uses  a  different 
kind  of  plate  material. 


METALPHOTO 

In  the  past,  most  identification  plates  for 
doors,  hatches  or  compartments  aboard  ships, 
equipment  operation  instructions,  and  many 
other  types  of  sign-^  or  plagues  were  produced 
by  machine  engraving  or  acid  etching  processes. 
Today  such  items  are  being  produced  more 
economically  and  faster  on  liglit-sensitive  alumi- 
num plates  in  the  print  shop. 

The  trade  name  for  this  process  is  Metal- 
photo.  Metalphoto  plates  processing  equipment 
and  chemicals  are  available  through  the  Navy 
Supply  System.  The  plates  may  be  ordered  in 
many  r^zes  ranging  from  4X5  through  24  X  40 
inches*  Two  types  of  finishes  are  availablf*. 
matte  or  satin.  Plate  thickness  Varies  from  .00" 
(foil)  to.  1 25  of  an  inch. 

As  you  can  see  in  fig.  10-27,  Metalphoto 
plates  consist  of  an  aluminum  base  which  has  a 
light-sensitive  coating  impregnated  into  the  por- 
ous metal  surface.  These  plates  are  available 
coated  on  eitlier  one  side  or  both  sides.  After 
the  plates  have  been  exposed  and  processed  the 
photographic  image  is  permanently  sealed  within 


the  metal.  This  produces  an  image  that  is  as 
durable  as  the  metal  itself.  Metalphoto  plates 
may  be  done  in  many  colors  and  many  combina- 
tions of  colors. 


Handling  and  Storage 

As  with  all  kinds  of  photographic  materials, 
Metalphoto  plates  must  be  handled  and  proc- 
essed under  safelights.  The  coating  on  the  plates 
is  color  blind  to  red  and  yellow  light,  so  you 
may  use  either  type  of  safeliglit  in  the  processing 
area.  Safe  working  distance  from  the  safelights  is 
4  to  6  feet. 

Do  not  remove  a  plate  from  tlie  package  until 
you  are  ready  to  use  it,  and  reseal  the  package 
carefully  to  prevent  stray  light  from  hitting  the 
unexposed  plates.  If  you  expose  several  plates  in 
a  group  and  plan  to  process  them  later,  inter- 
leave each  plate  with  paper  so  the  surface  of  the 
plates  won't  become  scratched  or  marred. 

You  must  keep  the  working  area  and  process- 
ing equipment  clean  in  order  to  produce  good 
Metalphoto  plates.  Pay  special  attention  to  the 
negative  and  vacuum  frame  used  to  expose  the 
plates.  They  can  pick  up  dirt  or  chemicals  and 
transfer  it  to  the  plates. 

All  Metalphoto  processing  chemicals  should 
be  stored  in  glass  or  nlostic  container.  The 
intensifying  solution  must  be  stored  in  a  non- 
metallic  container.  The  plates  may  be  processed 
in  standard  darkrodn  trays,  however  the  sealing 
step  should  be  done  in  an  aluminum  or  stainless 
steel  tank. 


ENLARGED  SIDE  VIEW  OF  PLATE 
MATERIAL  BEFORE  AND  AFTER  SEALING 


LIGHT-SENSITIVE  MA7.^RIAL- 


UNSEALED 


"ALUWINUM  BASE 
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FigMre  10-27. -Cross  section  of  a  Metalphoto  plate  before  and  af  i,r  seating. 
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For  best  results,  the  temperature  of  the 
working  and  storage  areas  of  the  plates  and 
proeessing  solutions  should  be  maintained  be- 
tween 68  and  75  degrees. 

PROCESSING 

High  contract  line  or  halftone  negatives  pro- 
duce the  best  results  with  these  plates.  The  use 
of  a  contact  frame  or  vacuum  frame  is  necessary 
to  get  proper  contact  between  the  unexposed 
plate  and  the  negative.  In  many  shops  the 
platemaker  exposure  unit  doubles  as  the  vacu  im 
frame  used  to  expose  the  Metalphoto  plates.  Of 
course  it  must  be  moved  into  a  safelit  area  such 
as  tlie  darkroom  in  order  to  be  used  with 
Metalphoto. 

A  light  source  higli  in  ultra-violet  liglit  must 
be  used  to  expose  the  plates.  Since  liglit  sources 
vary  in  intensity,  you  will  have  to  make  a  series 
of  ifst  exposua*s  to  detemiine  the  correct 
exposure  time  with  your  ecjuipment.  Normal 
exposures  for  various  types  of  light  sources  vary 
from  two  to  thirty  seconds. 

Development  and  Fixing 

You  can  develop  and  fix  Metalphoto  plates  in 
trays  like  sheet  film,  or  a  special  processor  can 
be  used  to  automatically  develop  and  fix  each 
plate.  (See  fig.  10-28  ) 

Tlie  processor  wil  hnnt  ;  all  thickness  and 
sizes  of  plates  withe,  any  adjustments.  Before 
use,  it  must  be  filled  with  tne  developer  and 
fixer  solutions  and  then  allowed  to  ran  for 
about  30  seconds  to  allow  the  solutions  to 
become  distributed  throughout  the  roller  sys- 
tem. The  plates  arc  fed  into  the  processor  with 
the  exposed  side  down.  In  less  than  a  minute  l  e 
plates  emerge  from  the  processor  with  the  image 
developed  and  fixed. 

if  you  are  processing  Metalphoto  plates  in 
trays,  you  should  thoroughly  wet  the  plate  with 
water  before  placing  it  in  the  developer  Then 
submerge  it  quickly  into  the  tray  with  a  sliding 
motion  with  the  exposed  side  of  the  plate  facing 
you.  Normally  the  plates  aie  developed  3  to  4 
minutes  with  a  slight  tray  agitation. 

When  you  have  completed  developing  th? 
plate,  rins'*  it  for  one  minute  under  nuining 
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Figure  10-28.— A  Metalphoto  Processor. 

water.  Then  immerse  it  for  one  minute  under 
nuining  water.  Then  immerse  it  in  the  fixiug 
solution  for  2  minutes  with  some  tray  agitation. 
After  fixing  the  plate,  rinse  it  again  for  one 
minute  in  nnining  water. 

After  the  plates  have  been  fixed  they  may  be 
handled  under  normal  lighting.  Inspect  each 
plate  for  stains  or  other  markings.  The  removal 
of  these  stains  will  be  discussed  shortly. 


Intensifying 

After  the  plates  have  been  developed,  the 
image  is  a  sepia  (brownish)  color.  To  obtain  a 
dense  black  image  it's  necessary  to  completely 
immerse  the  plates  in  another  chemical  solution, 
called  Metalphoto  Image  'ntensifier.  Tlie  plates 
should  be  kept  in  the  ii^  .  ifier  until  the  image 
appears  blue-black  to  vuur  eye.  The  total  time 
of  intiMisifying  will  van  from  1  to  5  minutes, 
depending  upon  the  strength  of  the  solution.  It 
is  best  to  work  in  a  wcl!  liglited  area  while  you 
art  intcnsifyi'^g  tl^e  plates  ^o  >ou  ^an  tell  when 
tlie  image  is  conipletelv  blue-black. 

You  have  seen  earlier  that  ^ou  cannot  use 
metal  containers  for  the  inteuMfie^  A  glass, 
plastic,  oi  rubber  container  must  be  used. 


Chapter  lO^PLATEMAKING 


Sealing 

Sealing  the  plates  is  the  step  that  closes  the 
porous  surface  of  the  plates.  It  is  best  to  suspend 
the  plates  vertically  in  the  sealing  bath.  Plates 
sealed  in  a  tank  should  be  kept  separated  by 
placing  clothespins  or  metal  clips  along  the  sides. 
If  it  is  necessary  to  seal  a  plate  flat  in  a  tray,  be 
sure  the  image  side  is  up.  Never  seal  two  plates 
in  a  tray  at  the  same  time. 

For  maximum  durability  and  shorter  sealing 
time,  you  should  use  Metalphoto  Sealing  Addi- 
tive DSA-300.  Mix  the  sealing  additive  with 
distilled  or  de-ionized  water;  heat  the  solution  to 
between  205°  and  212°  F  and  immerse  the  plate 
ir:  this  solution  for  a  minimum  of  5  minutes.  If 
the  additive  is  not  available,  you  should  immerse 
the  plate  for  a  minimum  of  30  minutes  in 
distilled  or  de-ionized  water  heated  to  the 
boiling  point  throughout  the  period. 

Rinse  all  traces  of  the  sealing  additive  from 
the  plate  as  soon  as  it  is  removed  from  the 
sealing  solution.  If  the  sealing  additive  dries  on 
the  plate,  scrub  the  plate  lightly  with  a  damp, 
soft  cloth  and  a  common  household  scouring 
powder  before  you  attempt  to  polish  it. 

Polishing 

The  finished  plate  may  be  polished  with  a 
variety  of  home  polishes,  such  as  Simoniz. 


Hi-Lite,  or  Johnson's  Pride.  Be  sure  the  plate  is 
tlioroughly  dry  before  polishing. 

Stain  Removal 

For  removing  spots,  fingerprints,  or  chemical 
fog,  you  should  prepare  a  stock  solurion  consist- 
ing of  1  gram  of  potassium  ferricyanide  to  each 
ounce  of  water.  From  this,  prepare  a  working 
solution  consisting  of  1  ounce  of  stock  solution 
diluted  with  water  to  make  32  ounces  of 
working  solution. 

Stains  and  fog  must  be  removed  immediately 
after  the  plate  is  fixed,  a  plate  requiring 
clean-up  should  be  transferred  directly  from  the 
fixing  bath  to  a  tray  containing  the  working 
solution  of  potassium  ferricyanide.  Light,  overall 
fog  generally  disappears  in;  15  seconds.  If  the 
plate  has  not  cleared  fully  at  the  end  of  this 
time,  rinse  it  under  tap  water  and  return  it  to 
the  fixing  batli:  then  repeat  this  step.  To  remove 
spots  or  stains  locally  after  fixing,  saturate  a 
cotton  swab  or  Q-tip  with  the  stock  solution  and 
rub  the  affected  area  lightly  until  the  stain  is 
removed.  Tlien  bathe  the  entire  plate  in  a  tray  of 
working  solution  to  ensure  a  uniform  back- 
ground. You  can  remove  marks  or  mars  caused 
by  plates  rubbing  together  during  processing  by 
scrubbing  the  area  lightly  with  a  household 
scouring  powder  after  tlie  plate  has  been  sealed. 
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THE  OFFSET  PRESS 


KINDS  OF  PRESSES 

Presses  are  generally  designated  by  size,  mod- 
el, and  manufacturer  or  distributor;  whether 
they  are  single  or  multicolor;  whether  they  print 
on  one  or  on  both  sides  of  the  sheet;  or  whether 
they  are  sheet  or  roll-fed. 

Size  and  Types  of  Press 

When  one  speaks  of  a  Harris  L-125-B  press,  he 
is  referring  to  a  product  of  the  Harris-Intertype 
Corporation.  The  "L  '  in  this  case  stands  for 
**Lithographic."  The  first  digit  in  the  model 
number  represents  the  number  of  colors  the 
press  is  equipped  to  run.  For  example,  a  "1" 
represents  a  single-color  press:  "2"  would  repre- 
sent a  twocolor  press,  and  so  on.  The  "25" 
represents  the  longest  dimension  of  the  sheet 
capacity  of  the  press.  And  the  letter  "B"  is  used 
by  the  manufacturer  to  distinguish  this  particu- 
lar model  from  its  predecessors  in  the  19"  X 
class. 

Although  larger  presses  are  built,  most  Navy 
presses  range  in  size  from  10"  X  14"  to  23"  X 
15"  (or  smaller)  class  are  sometimes  called 
dupMcators  because  they  are  used  as  "office 
equipment'"  as  well  as  in  the  lithe  shop.  (See  fig 
IM.) 

Web  Presses 

Roll-fed  presses  are  usually  referred  to  as 
**web**  presses.  As  you  will  see  later  in  this  book, 
paper  comes  out  of  the  papermaking  machine  in 
a  long  strip  called  a  "web"  which  is  wound  on  a 
roll.  The  paper  may  later  be  unrolled  and  cut 
into  sheets  or  it  may  be  left  in  ;oll  form. 
Printing  presses  designed  to  feed  paper  from  the 
roll  instead  of  i?i  separate  sheets  are  known  as 
**web-fed''  presses.  Once  the  web  of  paper  is 
threaded   through  these  presses,  all  printing 


operations  are  continuous.  Therefore  these 
presses  are  capable  of  turning  out  work  at 
tremendous  speeds.  (See  fig.  11-1.) 

They  are  used  mostly  for  work  requiring 
extremely  long  runs  and  for  specialty  and 
publications  printing.  Although  the  method  of 
feeding  and  the  design  of  these  presses  differ 
somewhat  from  that  of  sho**t-fed  presses,  they 
operate  on  the  same  principle  as  other  offset 
presses.  ^ 

(Note.-You  should  not  confuse  web-fed 
presses  with  the  American  Type  Founder's 
sheet-fed  presses.  Pressmen  sometimes  refer  to 
the  ATF  presses  as  *'Webs"  because  ihe  earlier 
models  of  these  presses  were  known  as  **Weben- 
dorfer"  presses.) 


Sheet-Fed  Presses 

The  presses  found  in  the  average  lithographic 
shop  are  sheet-fed.  Most  of  these  presses  are 
built  to  pick  up  the  individual  sheets  from  a  feed 
table  and  deliver  them,  one  at  a  time,  down  a 
feedboard  to  the  printing  unit.  Usually  the 
sheets  travel  down  the  feedboard  singly  with  a 
sliglit  gap  or  space  separating  the  tail  of  one 
sheet  and  the  head  of  the  next  one.  This  is 
known  as  "aingle-sheet  feeding"  or  successive 
feeding." 

On  some  sheet-fed  presses,  the  sheets  overlap 
one  another  as  they  travel  down  the  feedboard, 
as  shown  in  figure  11-2.  This  is  known  as 
"stream  feeding."  When  the  sheets  overlap  in 
this  manner,  it  is  possible  to  run  them  down  the 
feedboard  at  a  slower  speed  than  that  required 
for  single-fed  sheets.  This  makes  for  better 
register,  because  at  slower  speeds,  the  sheets  are 
less  likely  to  bounce  away  when  thoy  strike  the 
register  guides  at  the  end  of  the  feedboard.  It 
also  eliminates  the  necessity  for  using  a  slow- 
down mechanism  (a  device  used  on  some  presses 
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Figure  11-1.-Type$  of  presses.  The  first  American  roll-fed  press  was  designed  and  built  by  J.  F.  Webendorfer.  It  was 
called  a  web  press-not  because  of  the  inventor's  name-but  because  it  was  fed  from  a  web  of  paper.  The 
Amencan  Type  Founders  bought  the  Webendorfer  Company  in  193(  and  all  Webendorfer  offset  pres«s  then 
became  known      ATF  Webendorfers.  ATF  gradually  dropped  the  name  Webendorfer  and  its  presses  a^e  n<^ 

pSr  i'lVe^lfd  "il^^'       *^  ^''^^  »  •         P'—  stm  "er  to  aT 

presses  as  TVebeiidorfers  or  Webs. 
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57.215X 

Figure  1V2-Cor.iparison  of  single-sheet  feeder, 
above,  and  stream  feeder,  below. 

to  slow  down  the  sheets  momentarily  before 
they  reach  the  guides). 

Multicolor  Presses 

Most  offset  presses  arc  single  color;  that  is, 
they  have  only  one  printing  unit  and  can  print 
only  one  color  at  a  time.  If  more  than  one  color 
is  required,  the  stock  is  allowed  to  stand  until 
tlie  ink  from  the  first  run  is  set-up  'dry),  and  the 
sheets  are  then  run  through  the  press  again  to 
print  tlte  second  color. 


Presses  capable  of  printing  more  than  one 
color  in  a  single  run  are  known  iis  multicolor 
prcsses.  These  presses  consist  essentially  of  a 
series  of  single  printing  units  combined  into  one 
machine.  (See  fig.  1 1-3,) 

The  pressman  can  run  a  different  plate  and 
diffcRMit  color  of  ink  in  each  unit.  The  paper 
can  be  fed  in  either  sheet  or  roll  form.  Since  the 
inks  do  not  have  time  to  dry  between  impres- 
sions, prcssmen  generally  run  a  stiff  ink  in  the 
first  printing  unit  ;md  use  progrcssively  softer 
inks  in  each  of  the  other  units.  The  stiff  inks 
have  more  tack  and  tend  to  pull  the  softer  inks 
to  them  rather  than  fusing  with  the  subsetjuent 
colors  as  the  stock  runs  through  the  press. 

Perfecting  Presses 

The  ordinary  prcss  prints  on  only  one  side  of 
the  sheet.  To  back  up  the  sheet,  it  is  necessary 
to  let  the  ink  dry  and  then  turn  the  paper  over 
and  run  it  througli  the  press  a  second  time. 
Tliere  arc  presses  which  are  equipped  to  print  on 
both  sides  of  the  sheet  in  a  single  nm,  of  course. 
These  presses  are  known  as  perfectors.  Perfect- 
ing presses  may  be  either  web  or  sheet  fed  and 
may  be  single  or  multicolor.  The  operating 
principle  for  these  presses  is  shown  in  the 
diagram  in  figure  1 1-3. 

Dry  Offset  Press'.'s 

Dry  offset  printing  (sometimes  called  letter- 
set)  is  a  combination  of  both  offset  and  letter- 
prcss.  L  y  offset  prcsses  print  on  the  blanket 
witli  relief  plates,  like  the  Dycril  plate  discussed 
in  chapter  10.  The  blanket,  in  turn,  transfers  the 
image  to  the  puper.  No  dampening  system  is 
required  on  these  presses,  because  the  image  on 
the  plate  is  raised  slightly,  as  in  letterpress 
printing. 

As  you  have  seen  earlier,  the  3M  Company 
also  manufactures  a  fiat-surfaced  presensiti/ed 
(Driographic)  plate  which  does  not  require 
Abater.  The  image  is  not  raised  on  these  plates, 
but  the  nonprinting  areas  are  coated  with  a 
Hiaterial  that  repels  ink  when  the  job  is  nui. 
Tliese  plates  can  be  run  on  any  offset  press, 
provided  tlie  operator  uses  a  special  ink  and 
racks  back  his  dampening  rollers  when  he  makes 
the  run. 
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Navy  Presses 

From  Uiis,  you  can  see  that  there  arc  a 
number  of  differcnt  types  of  offset  presses. 


However,  many  of  the  presses  mentioned  here 
are  used  for  specialty  or  publications  printing 
and  are  not  found  in  the  average  shop.  The 
discussion  in  tliis  book  will  be  limited  to 


INK  RDLLCKS 


SINGLE-COLOR  PRESS 


THAVCL  0^ 

IMP«6$$I0H  ] 
CVL 


OCLIVCRV 
CHAIN 


PERFECTING  PRESS 


INK  KDLLCIIS 


57  216 

Figure  11-a-On  single-color  presses,  impression  cylinder  gr-ppers  close  on  the  sheet  at  the  end  of  the  feedboard' and 
tZ  l^al  ir"T  »  "  r'*"  impression  cylinder  to  receive  the 

linr  n"  t  .  "nP'e«'on  <  the  sheet  is  released  to  delivery  grippers  which  carry  it  to  the  delivery 
frfnr!^"       ,  ""^       TJ"*''  ^t'       °~  "n-^'""""  «^'ind"  grippers  release  the  sheet  to 

Z  rl^'thl'"? 't  ?  "  sheet  comes  out  of  the  first  printing  unit  The  transfer  cylinder  gr.ppers.  in 
SpH  in  the  grippers  on  the  impression  cylinder  in  the  second  printing  unit  The  second  color  is 

cvliltL  1  I    "I  """^  '°  fl"PP"^  The  transfer 

teil^  ^h.         H  .'"'"'^         ''^         °*      ""P"«'°"  «=y«"''"'  fl"*"g  the  ink  time  to  set 

between  the  first  and  second  impressions.  On  perfecting  presses,  like  the  one  shown,  here,  the  sheet  is  drawn  into  the 
printing  un«  hy  gripp-rs  on  the  lower  blanket  cylinder.  It  is  then  transferred  to  grippers  on  the  upper  blanket 
cylinder.  The  pnnong  pressure  goes  on  automatically  to  bring  the  two  blanket  cylinders  together  and  both  sides  of 
the  sheet  are  pnnted  simultaneously  before  the  paper  is  released  to  the  delivery  unit.  The  cylinder  -rrangement  on 
multicolor  and  perfecting  presses  vary  from  one  type  of  press  to  another,  of  ccMjrse.  On  some  two-color  presses  for 
example,  there  is  no  transfer  cylinder.  A  single  impression  cylinder  serves  both  p,>ting  units  and  both  colors  are 
printed  as  the  sheet  is  drawn  around  this  cylinder. 
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single-colon  shcct-fcd  (pile  feeder)  presses  of  the 
type  which  you  arc  most  likely  to  be  using  in 
your  work  as  a  Navy  Lithographer. 


THE  OFFSET  PRESS 

If  you  will  look  at  the  diagram  of  the  printing 
unit  of  the  single-color  press  shown  in  figure 
11-4,  you  will  see  that  it  consists  of  an  ink 
fountain  and  rollers,  a  water  fountain  ancl 
rollers,  and  diree  metal  cylinders.  The  plate  is 
attached  to  the  top  cylinder:  a  rubber  blanket  is 
attached  to  the  second:  and  the  third  carries  the 
paper  through  the  press  forcing  it  against  the 
rubber  blanket  to  make  the  printed  impression. 
(You  will  also  sec  a  fourth  cylinder,  known  as 
the  skeleton  cylinder.  Tlic  skeleton  cylinder  is 
not  discussed  until  later  in  this  chapter,  how- 
ever, because  it  is  considered  to  be  a  part  of  the 
delivery  rather  than  tlie  printing  unit  of  the 
press.) 

When  the  press  is  in  operation,  the  cylinders 
revolve,  and  tlie  plate  is  carricc'  first  under  the 
dampening  rollers,  then  under  the  inking  rollers, 
and  finally  against  the  rubber  blanket.  The 
dampening  rollers  moisten  the  nonprinting  areas 
of  the  plate,  but  do  not  affect  the  greas>  image. 
The  ink  rollers  then  ink  only  the  image  areas, 
because  the  ink  will  not  stick  to  a  moistened 
surface. 

After  tl* :  plate  passes  under  the  ink  rollers,  it 
contacts  tne  blanket  cylinder,  transferring  the 
inked  image  to  tlie  blanket.  The  blanket,  in  turn, 
offsets  or  prints  the  wci  image  onto  the  paper 
which  is  forced  against  it  by  the  impression 
cylinder.  The  image  reads  left-tc  right  on  the 
plate:  backwards  on  the  blanket:  and  left-to- 
right  again  on  the  paper. 

Of  course,  the  printing  unit  is  only  a  part  of 
the  offset  press.  As  you  can  see  in  figure  1 1-4, 
the  modem  prcss  »s  also  equipped  with  an 
automatic  feeder  and  a  delivery'  unit.  The  feeder 
«s  built  to  deliver  the  sheets  one  at  a  time  down 
the  feedboard  to  the  printing  unit.  At  the  end  of 
the  feedboard,  a  set  of  metal  gripper  fingers 
(contained  in  a  rece.>s  in  the  impression  cylinder) 
close  on  the  edge  ol'  the  paper  and  drav;  it 
between  the  cylinders.  As  the  sheet  comes  out 
of  the  printing  unit,  the  cylinder  grippers  open 
md  release  it  to  a  set  of  delivery  grippers  which 


carry  it  to  the  end  of  the  press  and  rclease  it  on 
a  pile  of  printed  sheets. 

Study  figures  1 1-4  and  1 1-5  and  trace  the 
paper  from  the  feed  pile,  through  the  printing 
unit,  and  finally  to  the  delivery  table.  As  soon  as 
you  have  the  overall  picture  of  the  press  fixed  in 
your  mind,  you  can  proceed  with  a  closer  study 
of  its  operating  units. 

INKING  SYSTEM 

The  inking  system  is  composed  of  an  ink 
fountain  and  a  set  of  metal  and  rubber  or 
composition  rollers.  The  number  of  rollers  varies 
with  the  si/.e  of  the  press.  If  the  press  is  large, 
more  rollers  arc  required  to  work  out  and 
distribute  the  ink. 

The  fountain  consists  essentially  of  a  ste^jl 
blade  attached  to  a  metal  roller  in  such  a  way  as 
to  fonn  a  re^servoir  or  trough  for  the  ink.  (See 
fig.  116.)  The  pre'ssman  generally  fills  the 
fountain  with  ink  each  morning:  and  at  the  end 
of  the  day,  he  reMnoves  the  ink  and  cleans  the 
fountain  and  rollers. 

When  the  press  is  in  operation  the  metal 
fountain  roller  re*volves  in  the  fountain,  picking 
up  a  thin  film  of  ink  which  it  yields  to  the 
ductor  roller.  (See  fig.  I  1-6.)  Tlie  ductor  roller 
swings  back  and  forth  :iltemately  contacting  the 
fountain  roller  and  a  distributing  roller  Since 
!hj  distributing  roller  is  in  continuous  contact 
with  the  other  rollers,  it  receives  tlie  ink  from 
the  ductor  and  transfers  it  to  th.  others.  The 
distributing  and  idler  rollers  ba^ak  down  the  ink 
before'  it  reaches  the  oscillating  (vibrator)  rollers. 
The  vibrator  rollers  move  back  and  forth  side- 
wise  as  they  rotate,  spreading  the  i  ik  evenly 
over  the  form  rollers.  The  form  rollers  then  ink 
the  image  on  the  plate. 

Raising  and  Lowering  tlie  Form 
Rollers 

Small  presses  generally  have  two  form  rollers, 
but  larger  presses  have  more*.  A  handle  or  crank 
is  provided  for  lowering  the  rollers  against  the 
plate  or  for  lifting  them  out  of  contact  with  it, 
and  the  pressman  must  -aise  or  lower  the  rollers 
manually  when  h:  is  operating  Uie  smaller 
presses. 
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Figure  1V4.-Diagram  of  a  sheet-fed,  single-color  press. 


52217 


On  the  larger  presses,  the  rollers  liinction 
automatically.  Tlicy  drop  against  the  plate  vvi»/n 
tlie  pressman  throws  on  the  impression  (pLishes  a 
lever  to  bring  the  cylinders  together  so  that  the 
press  will  print)  aiid  they  rise  again  when  the 
impression  is  thrown  off.  Of  course,  the  press- 
man must  still  raise  and  lower  them  by  hand 
when  he  is  mounting  a  plate  or  making  roller 
adjustments,  or  putting  a  plate  on  the  press. 


Fountain  Keys 

The  supply  of  ink  is  regulated  at  the  fountain 
by  means  of  a  series  of  thumbscrews  (keys)  like 
thore  shown  in  figure  1 1-6. 

By  adjusting  these  keys,  the  pressman  can 
mcve  a  blade  to  or  away  from  the  fountain 
roller.  The  farther  away  the  biade  is  moved,  the 
tliicker  will  bt'  the  film  of  ink  carried  on  the 
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roller,  and  the  greater  will  be  the  amount  of  ink 
fed  to  the  plate. 

The  adjustment  of  these  keys  not  only  en- 
ables the  pressman  to  control  the  amount  of  ink, 
but  also  enables  him  to  control  its  distribution. 
(See  fig.  1 1-7.)  He  can  set  them  to  distribute  the 
ink  evenly  over  the  rollers,  or  he  can  make  the 


ink  run  heavier  (or  lighter)  in  one  area  than  in 
another. 

Ink  Feed  Ratchet 

The  supply  of  inU  is  further  regulated  by  a 
ratchet  which  governs  the  speed  (number  of 


BACK 
(FEEDER  END) 


FRO.^T  ^ 
iDELlVERY  ' 
END) 


NEAR  OR 
OPERATOR'S 
SIDE 


PRESS  TERMS 

THIS  MANUAL  USES  THE  FOLLOWING  TERMS  IN 
REFERENCE  TO  THE  PRESS: 

FRONT  DELIVERY  END. 

BACK  FEEDER  END. 

NEAR  SIDE  OPERATOR'S  SIDE.  (THE  SIDE 

ON  WHICH  THE  OPERATING 
CONTROLS  ARE  FOUND.) 

FAR  SIDE  THE  FLYWHEEL  OR  NONOPER- 

ATINGSIDE. 


NOTE.-THE  TERMINOLOGY  USED  IN  DESCRIBING 
PRESS  FARTS  VARIES  FROM  PRESS  TO  PRESS 
AND  FROM  MANUFACTURER  TO  MANUFACTURER. 
FOR  EXAMPLE,  ON  SOME  PR  ESSES,  THE  CALIPER 
IS  REFERRED  TO  AS  THE  TWO-SHEET  CHOKE.  ON 
OTHERS,  IT  IS  CALLED  THE  MULTIPLE-SHEET 
DETECTOR.  SINCE  A  VARIETY  OFTERit^S  FOR 
THE  SAME  PART  MIGHT  CONFUSE  THE  READER, 
THIS  TEXT  HAS  ATTEMPT  ED  TO  STRI.<E  A  HAPPY 
.MEDIUM  AND  APPLY  A  SINGLE  TERM  TO  ALL 
LIKE  PARTS  IN  THE  CHAPTERS  WHICH  FOLLOW, 


Figure  ll-a-Press  terms. 
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Figure  11-6.-The  inking  systei  )  on  a  small  offset  press.  Most  presses  use  a  combination  of  metal  and  rubber  (or  plastic) 
rollers.  Some  of  the  ink  rollers  are  larger  in  circumference  than  the  others  so  that  they  will  not  contact  each  other  in 
the  same  place  each  time  they  rotate.  The  form  rollers  may  be  equal  in  circumference  or  they  may  be  varied  in  size 
to  provide  better  ink  distribution  to  the  plate. 
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Figure  ll-7.-lnking  system  on  one  of  the  larger  presses. 


revolutions  per  minute)  of  the  fountain  roller. 
The  farther  the  roller  travels  while  it  is  in 
contact  with  the  ductor  roller,  the  grcater  will 
be  the  amount  of  ink  transferred  to  the  ductor. 

Most  pressmen  operate  with  a  minimum  of 
ink  on  the  fountain  roller,  regulating  the  throw 
(speed)  of  tne  roller,  as  necessary,  to  control  the 
amount  of  ink  supplied  to  the  plate. 

By  pulling  a  lever,  like  that  shown  in  figure 
1 1-6,  the  pressman  can  stop  the  fountain  roller 
from  turning  or  break  the  contact  between  the 
fountain  roller  and  the  ductor.  and  thus  com- 
pletely shut  off  the  ink  supply.  He  can  also  turn 
the  fountain  roller  by  hand  (with  a  knob  or 
lever)  if  it  is  necessary  to  increase  the  ink  feed 
mome  tarily  during  a  run. 


Ink  Roller  Covers 

The  ink  rollers  are  not  normally  covered. 
However,  pressmen  sometimes  cover  tliem  with 
a  transparent  sleeve  made  of  a  fluorocarbon 
rcsinous  material  called  Teflon.  Teflon  covers 
make  the  rollers  easier  to  clean  and  provide 
certain  inking  advantages.  You  will  learn  more 
about  them  in  chapter  15  in  the  discussion  of 
inking  problem.s. 


DAMPENING  SYSTEM 

The  dampening  system  is  similar  to  the  inking 
system,  except  that  the  ductor  and  form  rollers 
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are  generally  covered  with  a  close-woven  cloth, 
known  as  Molleton.  (See  fig,  11-8.)  (This  text 
refers  to  all  dampener  covers  as  molleton  covers; 
however,  there  arc  other  types  of  cloth  covers, 
such  as  Aquatex,  Seamol,  Hyton  and  A-M 


Adhesive  Backed  Spiral  Wind  On,  and  many 
pressmen  use  these  instead  of  molleton  covers.) 

The  fountain  roller  revolves  in  a  pan  of  water 
mixed  with  a  chemical  solution  known  as 
fountain  etch.  It  transfers  a  thin  film  of  this 
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Figure  11-8. -The  dampening  systenr)  on  a  small  offset  press. 
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water  (fountain  solution)  to  the  ductor  roller. 
The  ductor  roller,  in  turn,  yields  the  water  to  a 
distributor  roller  which  passes  it  on  the  form 
rollers.  Some  of  the  smaller  presses  have  only  1 
form  roller,  but  most  presses  have  2.  (See  fics. 
I  N8  and  1 1-9.) 

As  a  rule  these  rollers  do  not  go  off  and  on 
automatically.  The  operator  must  move  them  to 
or  away  from  the  plate  with  a  handle  or  crank. 

Water  Feed  Ratchet 

The  water  fountain  is  simply  a  metal  pan.  It 
has  no  blade  or  keys  for  controlling  the  distribu- 
tion and  flow  of  the  water.  The  water  supply  is 
controlled  by  a  ratchet  adjustment  which  gov- 
erns the  number  of  revolutions  per  minute  of 
the  fountain  roller,  or  by  an  adjusting  screw  or 
cam  which  governs  the  length  of  time  that  the 
ductor  is  in  contact  with  the  fountain  roller. 


Water  Stops 
Some  pressmen  attach  water  stops  (small 
strips  of  metal  with  mbber  blades)  to  the 
fountain.  The  rubber  blades  ride  against  the 
fountain  roller  and  squeegee  off  some  of  the 
water  and  thus  reduce  the  supply  reaching  the 
dampeners  in  local  areas.  Water  stops  are  stand- 
aid  equipment  on  the  larger  presses,  and  they 
are  also  used  occasionally  on  some  of  the  smaller 
presses. 

On  some  presses,  the  operator  can  shut  off 
the  water  by  pulling  a  lever  which  stops  the 
fountain  roller  from  turning  on  the  fountain.  On 
others,  he  pulls  a  lever  which  breaks  the  contact 
between  the  ductor  and  fountain  roller. 

Fountain  Solution 

The  fountain  solution  requires  careful  con- 
trol. If  the  chemicals  in  the  water  are  too  strong. 
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Figure  11-9. -The  dampening  system  on  one  of  the  larger  presses. 


O  284 


ERLC 


Chapter  1 1--THE  OFFSET  PRESS 


the  image  will  disintegrate  or  **walk  off  the 
plate  during  the  run.  On  the  other  hand,  if  they 
are  too  weak,  the  nonprinting  areas  of  the  plate 
may  become  receptive  to  ink  and  **scum"  will 
develop. 

A  prepared  fountain  etch  is  supplied  by  the 
manufacturers  of  the  smaller  presses,  and  the 
pressman  simply  mixes  a  portion  of  this  etch 
with  the  correct  amount  of  water,  following  the 
directions  on  the  bottle.  Prepared  solutions  are 
also  available  for  the  larger  presses,  but  in  many 
cases,  the  etches  for  these  are  mixed  in  the  shop. 
Formulas  for  fountain  etches  are  listed  in 
Appendix  II. 

It  is  possible  to  run  presensitized,  diffusion 
transfer,  and  similar  types  of  plates  with  the 
standard  fountain  solution  listed  for  aluminum 
plates.  However,  it  may  be  necessary  to  dilute 
the  fountain  solution,  particularly  if  the  solution 
tends  to  attack  the  image  on  the  plate.  The 
instructions  that  come  with  each  package  of 
plates  generally  recommend  the  strength  of 
fountain  solution  to  be  used.  Direct-image  paper 
plates  sometimes  require  a  stronger  fountain 
solution  than  presensitized  metal  plates,  al- 
though it  is  often  possible  to  obtain  satisfactory 
results  from  tliese  plates  simply  by  increasing 
the  water  and  ink  feed.  Special  solutions  are 
often  required  for  running  plates  made  by  the 
camera-direct  process.  The  instructions  that 
come  with  each  package  of  plates  generally 
recommend  the  strength  of  the  fountain  solu- 
tion to  be  used. 

When  only  one  type  of  plate  is  used  in  the 
shop,  the  problems  of  inking  and  moistening  are 
relatively  simple.  However,  if  a  shop  uses  a 
variety  of  plates,  the  pressman  may  find  it 
necessary  to  make  press  adjustments  when  he 
switches  from  one  type  of  plate  to  another. 

Since  cloth-covered  dampeners  tend  to  pick 
up  chemicals  and  other  impurities  from  each 
type  of  plate  being  run,  many  shops  keep  two  or 
more  sets  of  dampeners  on  hand  and  use  each 
set  only  when  they  are  running  a  specific  type  of 
plate. 

Water  and  Ink  Balance 

Good  reproduction  requires  a  proper  balance 
of  water  and  ink.  Too  much  water  will  cause  the 
printing  to  be  gray  and  dull,  and  if  the  chemicals 


in  the  water  are  too  strong,  they  may  undermine 
the  image  on  the  plate. 

Too  much  ink  or  insufficient  water,  on  the 
other  hand,  will  cause  the  plate  to  take  ink  in 
the  nonprinting  areas.  Too  much  ink  may  also 
cause  letters  to  tliicken  and  halftone  areas  to  fill 
in. 

Roller  Covers 

You  have  just  seen  that  the  ductor  and  form 
rollers  in  the  dampening  system  are  usually 
covered  with  a  cloth  called  molleton.  The  ductor 
roller  usually  has  only  one  cover,  but  the  form 
rollers  on  some  presses  have  two.  If  a  roller  has 
two  coverings,  the  inner  cover  usually  consists  of 
a  layer  of  flannel  and  the  outer  covering  consists 
of  molleton. 

These  coverings,  particularly  the  outei  one, 
pick  up  ink  over  a  period  of  time  and  eventually 
become  too  dirty  to  work  effectively.  The 
pressman  changes  the  inner  covering  about  once 
every  6  months,  but  he  may  change  the  outer 
covering  every  4  or  5  weeks,  depending  on  its 
condition. 

Covers  come  as  machine-stitched,  open-end 
sleeves.  The  pressman  simply  slips  this  seamless 
tubing  over  the  roller  and  sews  a  drawstrong  on 
one  end,  as  shown  in  figure  11-10.  After  he  ties 
the  drawstring,  he  wets  his  hands  in  order  to  grip 
the  cloth  and  stretches  it  as  much  as  possible.  He 
then  ties  the  other  end  with  another  drawstring. 
(Some  pressmen  do  not  use  the  drawstring 
method;  they  simply  sew  up  both  ends  of  the 
tubing  with  cross  stitches.) 


Paper  Covers 

In  some  shops,  paper  coverings  are  used  on 
the  form  rollers  instead  of  cloth  covers.  Paper 
covers  tend  to  stay  cleaner  longer,  and  they  also 
provide  more  uniform  contact  with  the  plate. 
However,  paper  covers  are  not  interchangeable 
with  cloth  covers.  To  switch  to  paper  covers,  it 
is  necessary  to  have  the  roller  cores  recovered 
with  a  softer  rubber,  ground  to  precision  dimen- 
sions. 

The  parchment  used  for  paper  covers  comes 
in  long,  narrow  strips  on  spools,  like  the  one 
shown  in  figure  1 1-1 1,  and  it  is  wrapped  around 
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Figure  IMO.-Method  of  securing  end  of  doth  cover  on 
dampening  roller.  Covering  may  consist  of  Molleton, 
Aquatex,  Seamol,  or  similar  material.  Seamless  tubing 
comes  in  different  sizes.  The  pressmen  must  be 
fandtliar  with  the  size  used  on  his  particular  press. 
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Figure  11-11.-Wrapping  a  form  roller  with  a  paper 
covering*  This  method  of  wrapping  results  in  a 
seamless,  double-wrapped  covering.  Paper  covers  are 
also  available  as  seamless  sleeves. 

the  roller  in  a  spiral  fashion,  with  the  edges  of 
the  strip  either  butting  against  each  other  or 
overlapping  one  another  on  the  roller.  The 
pressman  cuts  a  strip  about  6  1/2  times  the 


length  of  the  roller.  He  makes  a  diagonal  cut  at 
one  end  of  the  strip,  in  the  manner  shown  in 
figure  1 1-12,  and  places  the  diagonally-cut  edge 
parallel  with  the  end  of  the  roller  when  he  starts 
wrapping  so  that  the  tape  will  be  wrapped 
around  the  roller  at  an  angle.  (See  fig.  11-11.) 
He  overlaps  the  first  turn  and  continues  wrap- 
ping, overlapping  each  succeeding  turn  until  he 
reaches  the  other  end  of  the  roller.  He  then  slips 
a  rubber  band  over  each  end  of  the  roller  to 
keep  the  wrapping  trom  coming  loose  when  the 
press  is  running. 


\ 

LENGTH  OF  / 
ROLLER  X6V2  \ 

1  CIRCUMFERENCE  1 

|>0F  ROLLER  X  2^ 
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Figure  l1-1Z-The  pressman  marks  off  a  distance  equal 
to  twice  the  circumference  of  the  roller  and  marks 
the  paper  dampener  strip.  Then  he  draws  a  diagonal 
line  from  this  mark  to  the  upper  left  corner  of  the 
strip  and  cuts  along  this  line.  He  places  the  cut  edge 
parallel  with  the  end  of  the  roller  as  shown  in  figure 
11-11,  when  he  begins  wrapping  the  dampener. 

The  3M  Slip  On  cover  is  similar  to  the 
parchment  covers  just  described  except  that  it 
comes  in  a  sleeve  and  does  not  require  winding. 
(See  fig.  11-13.)  For  best  results,  it  should  be 
used  with  a  special  roller  provided  by  the  3M 
Company. 

If  the  sleeve  gets  dirty  or  if  the  pressman  is 
switching  from  a  dark  to  a  lighter  color  of  :nk, 
he  generally  cleans  tlie  roller  covering  with  3M 
Cleaner-Conditioner  or  any  non-oily  press  sol- 
vent, if  it  is  necessary  to  change  the  cover,  he 
removes  the  roller  from  the  press  and  tears  off 
the  dirty  sleeve.  He  then  cleans  the  roller  with  a 
mild  solvent  and  slips  on  the  new  sleeve, 
allowing  it  to  overhang  an  equal  amount  at  both 
ends  of  the  roller.  After  this,  he  wets  the  cover 
under  running  water;  tlie  moisture  shrinks  the 
covering  and  makes  it  hug  the  roller.  He  then 
replaces  the  roller  (in  the  same  position)  in  the 
press.  No  run-in  period  is  required  and  it  is  not 
necessary  to  reset  the  roller  tension  when 
changing  roller  covers. 
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the  larger  presses  is  also  based  on  this  principle. 
It  can  be  attached  to  presses  already  in  use  or 
can  be  supplied  on  special  order  when  new 
presses  are  purchased, 

Altliough  tlie  manufacturers  of  the  presses 
generally  recommend  inks  and  fountain  sohi- 
tions  specially  formulated  for  use  with  their 
equipment,  any  good  ink  or  fountain  solution 
can  be  used  on  these  presses  without  creating 
problems  of  emulsification.  Anhydrous  grain 
alcohol  is  sometimes  mixed  with  the  fountain 
solution.  It  acts  as  a  wetting  agent  and  increases 
the  effectiveness  of  the  solution.  Eight  ounces  of 
alcohol  are  added  to  each  quart  of  the  solution. 


57.740 

Figure  1Ma-3M  sleeve. 


Water-to-ink  Roller  Dampening 
Systems 

As  you  will  see  in  chapter  13,  the  dampening 
system  on  the  A.  B.  Dick  Offset  Duplicators 
differs  from  the  conventional  dampening  system 
described  here.  On  the  A.  B.  Dick  presses,  the 
water  and  ink  are  both  fed  to  the  plate  from  the 
same  set  of  form  rollers. 

When  the  press  is  in  operation,  the  ink  is 
distributed  over  all  of  the  ink  rollers  and  some 
of  those  in  the  dampening  system.  Tlie  fountain 
solution  in  turn  is  distributed  to  the  rollers  in 
the  dampening  system  and  also  to  some  of  the 
ink  rollers,  as  shown  in  figure  11-14.  Thus  the 
form  rollers  are  covered  with  a  film  of  water  as 
well  as  with  a  layer  of  ink.  As  the  plate  cylinder 
travels  under  these  rollers,  the  rollers  give  up 
their  moisture  to  the  nonprinting  areas  of  the 
plate  and  transfer  the  ink  to  the  ink-receptive 
image  areas. 

The  .Simflo  dampening  system  found  on  the 
Multilith  model  85.  and  the  water-to-ink  damp- 
ening system  used  on  some  17"  X  22"  and  14" 
X  20"  MGD  presses  are  similar  to  this  in 
principle.  Tlie  Dahlgren  system,  developed  for 

.9^ 
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Figure  11-14-Diagram  of  the  inking  and  dampening 
rollers  on  the  A.  B.  Dick  Offset  Duplicator,  Model 
350.  When  the  presr  is  in  operation,  ink  is  distributed 
to  all  rollers,  except  the  water  ductor  and  fountain 
roller.  Water  is  distributed  over  ink  form  rollers  and 
lower  ink  oscillating  roller  as  well  as  over  dampener 
rollers.  Water-to-ink  dampening  systems  carry  less 
water  than  conventional  dampeners,  and  since  greasy 
ink  tends  to  repel  water,  most  of  the  dampening 
solution  is  carried  on  the  surface  of  the  ink  and  is 
transferred  to  the  plate  before  it  has  time  to  become 
emulsified  (distributed  through  the  body  of  the  ink  as 
tiny  drops  of  water).  A  small  portion  of  the  water 
emulsifies  with  the  ink,  as  is  the  case  on  all  presses, 
but  experience  has  shown  that  a  small  amount  (20 
percent  or  less)  of  emulsified  water  does  not  cause 
inking  trouble.  It  is  only  when  excessive  emulsifica- 
tion occurs  due  to  poor  ink  or  too  much  water  that 
the  ink  becomes  waterlogged  and  produces  a  washed- 
out  print 
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However,  oome  pressmen  use  morc  when  the 
temperature  of  the  room  reaches  80''  F  or 
above. 


PRESS  CYLINDERS 

On  the  larger  presses,  there  is  a  metal  band 
(bearer)  at  each  end  of  the  plate  and  blanket 
cylinders.  These  bearers  maintain  the  correct 
separation  between  the  cylinders  when  the  press 
is  in  operation.  The  rccessed  (undercut)  section 
between  the  bearers  allows  for  the  thickness  of  a 
plate  or  blanket  which  is  clamped  around  the 
cylinder,  (See  fig.  1 M5.) 

As  a  rule,  the  thickness  of  the  plate  and 
blanket  is  less  than  the  combined  depths  of  the 
Undercut  sections  of  the  cjiinders.  Tlierefore,  it 
is  necessary  for  the  pressman  to  pack  or  under- 
lay the  blanket  and  plate  with  sheets  of  paper  to 
bring  them  up  to  bearer  height,  so  that  their 
surfaces  will  be  in  contact  with  one  another. 
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Figfure  1V15.-Diagram  of  the  plate  and  blanket  cylir* 
ders  showing  the  undercut  section  for  plate  and 
nibber  blanket  The  depth  of  the  undercut  section  is 
generally  stM..  ,:ed  on  the  end  of  the  cylinder  or  in  the 
cylinder  gap.  If  it  is  not  the  pressman  can  determine 
it  by  measuring  with  a  packing  gage  or  by  placing  a 
straightedge  across  both  cylinder  bearers  and  then 
measuring  the  clearance  between  the  body  of  the 
cylinder  and  the  straightedge  with  a  feeler  gage  (a 
device  used  for  measuring  the  distance  between  two 
surfaces). 


But  it  is  not  enough  for  the  plate  to  just 
contact  the  blanket.  The  two  must  be  brought 
together  with  a  slight  pressure  so  that  there  will 
be  sufficient  ''squeeze"  for  the  image  to  transfer 
from  the  plate  to  the  blanket.  This  means  that 
additional  packing  sheets  must  be  used  so  that 
the  plate  and  blanket  will  extend  slightly  above 
the  heiglit  of  the  bearers.  The  correct  pressure 
depends  to  some  degrce  on  the  type  of  plate  and 
blanket  used  and  on  the  size  of  the  press.  The 
pressure  generally  recommended  tor  running 
presensitized  plates  on  smaller  presses  ib  0.002 
of  an  inch,  but  larger  presses  may  require  0.003 
or  0.004  of  an  inch  pressure.  Too  little  pressure 
will  result  in  a  ligiit,  fuzzy,  broken  image,  and 
too  much  pressure  may  result  in  slur  and  double 
printing.  Too  much  pressure  also  causes  friction 
which  shortens  the  life  of  the  plate. 

Although  some  pressmen  pre'fer  to  use  0.004 
of  an  inch  printing  pressure  on  the  larger  pres.ses, 
most  pressmen  use  only  0.003  of  an  inch.  This 
pressure  is  usually  provided  by  overpacking  the 
plate  0.001  of  an  inch  above  the  beare'rs  and 
overpacking  tlie  blanket  0.002  of  an  inch  above 
the  bearers.  Some  pressmen  put  all  the  overpack- 
ing behind  the  plate,  however,  and  others  put  it 
all  under  the  blanket.  As  long  as  the  plate  and 
blanket  are'  both  packed  to  bearer  height,  tlie 
overpacking  can  be  added  to  either  cylinder  or 
can  be  divided  between  them  in  any  proportion. 
Pressmen  sometimes  manipulate  the  packing 
when  they  are  running  close-register  color  work 
if  the  paper  stretches  or  shiinks  between  runs 
due  to  moisture  changes.  Shifting  packing  from 
the  plate  to  blanket  lengthens  the  printed  image 
slightly,  and  transferring  packing  from  the 
blanket  to  plate  shortens  the  image  on  the 
paper.  (You  will  learn  more  about  paper  stretch 
and  shrinkage  later  in  this  book.) 

To  determine  the  amount  of  packing  that  is 
required,  the  pressman  actually  measures  the 
thickness  of  the  plate  or  blanket  with  a  pre'cision 
instrument,  known  as  a  micrometer.  (See  fig. 
11-16.)  He  deducts  tliis  tliickness  from  the 
depth  of  tlie  undercut  section  (which  is  gener- 
ally stamped  on  the  end  of  the  cylinder  or  in  the 
cylinder  gap).  He  then  adds  enough  packing  to 
make  up  the  difference  between  the  two 
amounts  and  to  bring  the  blanket  or  plate  to  the 
recommended  printing  height. 
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Figure  IMS.-One  type  of  micrometer.  Each  line  on  ths 
iNirret  repre$ents  a025  of  an  inch  and  each  line  on 
the  thimble  represenU  aOOl  of  an  inch.  The  press- 
man turns  the  thimble  until  the  measuring  faces 
damp  the  plate.  He  then  counts  the  number  of  lines 
(not  including  the  zero  line)  on  the  barrel  and 
multiplies  this  number  by  25.  The  result  is  a  reading 
in  thousandths  of  an  inch.  To  this,  he  adds  the 
number  of  lines  on  the  thimbl&  The  total  is  the 
thickness  of  the  pl9te. 


When  mounting  a  plate  or  blanket,  pressmen 
generally  ''mike'*  it  at  several  points,  because  its 
thickness  may  vary  from  one  area  to  another 

The  procedure  just  discussed  does  not  apply 
to  the  small  offset  presses.  Normally,  no  under- 
packing  is  used  under  the  plate  and  blanket  on 
these  presses,  although  the  blanket  is  sometimes 
spotted  or  underpacked  with  small  bits  of  paper 
to  bring  up  low  areas  if  it  is  damaged  or  worn. 
Smaller  presses  are  usually  equipped  with  adjust- 
ing screws  or  bolts  which  are  used  to  regulate 
the  pressure  by  moving  the  plate  and  blanket 
cylinders  closer  together  or  farther  apart. 


and  attaches  clanip  bars  to  these  edges  before  he 
fastens  the  blanket  around  the  cylinder. 

Tlie  clamp  bars  come  in  two  parts,  and  the 
pressman  uses  the  top  (unthreaded  half)  to  find 
the  positions  for  the  holes.  He  places  one  of  the 
unthreaded  halves  over  the  leading  (front)  edge 
of  the  blanket,  and  he  places  the  other  over  the 
trailing  (back)  edge,  as  shown  in  figure  11- 17. 


\PRINTmG  SURFACE  OF  BLANKET  / 
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Figure  11-17.-Diagram  showing  how  the  clamp  bars  are 
attached  to  the  blanket  Blanket  is  square  if  the 
diagonal  dotted  tines  are  of  equal  length.  Grooves  (A) 
are  slipped  under  locknuts  at  each  edge  of  the  blanket 
cylinder  when  blanket  Is  mounted  on  press. 


Attaching  the  Blanket  to  the 
Cylinder 

The  blankets  for  the  small  offset  presses  are 
generally  looped  or  slotted  at  the  ends  and  the 
Pressman  simply  hooks  them  over  pins  on  the 
blanket  cylinder,  drawing  them  taut  with  a  set 
of  blanket  tightening  screws. 

The  mounting  of  tlie  blanket  on  tlie  larger 
presses  is  slightly  ;nore  involved.  When  working 
with  these  presses,  the  pressman  punches  holes 
along  the  front  and  back  edges  of  the  blanket 


When  he  is  sure  that  the  bars  are  parallel  and 
aligned  with  the  edges  of  the  blanket,  he  takes  a 
sharp  pencil  and  traces  around  the  holes  in  the 
bars  to  indicate  where  tlie  blanket  should  be 
punched. 

Before  punching  it,  he  measures  the  distance 
from  the  lower  left  pencil  mark  to  tlie  upper 
right  and  also  from  the  lower  riglit  mark  to  the 
upper  left.  If  both  of  these  diagonal  dimensions 
are  the  same,  the  blanket  is  "square/' 

He  then  punches  the  holes  with  a  leather 
punch  that  is  sliglitly  larger  than  the  screws  to 
be  used  to  hold  the  clamp  bars  in  place. 
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Attaching  the  Clamp  Bars 

Next,  he  places  the  unthreaded  half  of  one  of 
the  clamp  bars  over  the  leading  end  of  the 
blanket,  and  places  the  threaded  half  of  the  bur 
under  the  blanket.  He  then  runs  screws  througli 
both  parts  of  the  clamp  bar  and  the  blanket. 

He  attaches  both  halves  of  the  second  clamp 
bar  to  the  other  end  of  the  blanket  in  the  same 
manner,  measuring  the  diagonals  of  the  blanket 
again  to  make  sure  that  the  clamp  bars  are 
square  before  he  tightens  the  screws. 

When  the  bars  are  in  place,  he  measures  the 
thickness  of  the  blanket  with  a  micrometer,  to 
determine  the  amount  of  packing  Uiat  will  be 
needed  to  bring  it  to  the  recommended  printing 
height  above  the  bearers. 

He  then  turns  the  press  until  the  recess  or  gap 
in  the  blanket  cylinder  comes  into  view.  (See  fig. 
11-18.)  At  this  point,  he  inserts  the  damp  bar 
on  one  end  of  the  blanket  under  locknuts  at  the 
lower  or  gripper  edge  of  the  cylinder.  Next,  he 
slips  the  packing  in  place  behind  the  blanket, 
allowing  it  to  overiap  the  edge  of  the  cylinder 
slightly  so  that  it  will  not  slip  when  the  press  is 
running.  He  then  moves  the  press  (by  turning  a 
hand  wheel  on  the  side  or  by  jogging  it  witli  a 
button  that  moves  it  an  inch  at  a  time)  to  draw 
the  blanket  and  packing  around  the  cylinder. 
When  he  reaches  the  tail  end  of  the  cylinder 
(when  the  gap  comes  into  view  again),  he  slips 
the  other  blanket  clamp  under  locknuts  on  a 
stiuare  bar  called  the  a'el.  (See  fig.  11-19.)  He 
then  turns  the  reel  with  a  wrench:  and  as  the  reel 


turns,  the  blanket  wraps  around  it  and  becomes 
taut.  When  the  blanket  is  tiglit.  he  slips  a  small 
metal  finger  (pawl)  in  one  of  the  teeth  in  the 
a'cl  ratchet  to  keep  the  reel  from  slipping.  (See 
fig.  1 1-20.) 

The  blanket  may  stretch  when  it  is  first  put 
on  the  press,  so  after  he  has  mn  200  or  300 
impressions,  the  pressman  stops  the  press  and 
tightens  the  blanket  more,  if  necessary.  How- 
ever, the  blanket  should  not  be  drawn  excessive- 
ly taut. 

Once  the  blanket  is  mounted,  it  need  not  be 
changed  again  for  sometime  unless  it  becomes 
damaged  or  worn.  However,  most  pressmen  keep 
2  or  3  blankets  on  hand  and  rotate  them 
occasionally  so  that  each  can  have  a  resting 
period.  This  prolongs  the  life  of  the  blanket.s. 

Mounting  the  Plate 

Tlie  plate  is  fastened  around  the  plate  cylin- 
der with  clamps,  similar  to  those  shown  in  figure 
11-21.  Before  mounting  the  plate,  the  pressman 
wipes  both  the  cylinder  and  back  of  the  plate  to 
make  sure  that  the  surfaces  are  clean,  going  over 
them  with  a  moist  rag  if  necessary  to  remove 
dried  gum  deposits  and  similar  foreign  matter. 
He  also  checks  tlie  plate  for  damage  or  defects 
and  measua*s  it  at  four  or  five  points  with  a 
micrometer  to  determine  the  amount  of  under- 
packing  it  will  require. 

When  this  is  done,  he  tunis  the  press  until  the 
clamps  come  into  view.  He  loosens  these  clamps, 
together  with  the  plate  tigiitening  screws,  and 
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Figure  1M8. -Diagram  of  the  blanket  cylinder.  When  mounting  the  blanket,  the  pressman  slips  the  blanket  clamp  bars 
under  locknuts  at  the  gripper  edge  of  the  cylinder  and  on  the  square  reel  at  the  tail  edge  of  the  cylinder.  He  then 
turns  the  reel  to  draw  the  blanket  taut  The  pawl  engages  the  reel  ratchet  to  prevent  the  reel  from  slipping. 
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Figure  1M9.-Tightening  the  reel  to  draw  the 
blanket  tail 


slips  the  top  (gripper)  edge  of  the  plate  into  the 
upper  set  of  clamps.  Then  he  locks  the  clamp 
with  a  pin  wrench  or  similar  device,  as  shown  in 
figure  1 1-2 1. 

Next,  he  inserts  the  proper  amount  of  packing 
behind  the  plate,  allowing  it  to  overlap  the  edge 
of  the  cylinder  slightly  so  that  it  will  not  slip. 
Then  he  throws  on  the  impression  (by  pushing  a 
lever  which  will  be  described  later)  so  that  the 
plate  and  packing  will  be  held  snug  as  he  turns 
the  press  to  wrap  them  around  the  cylinder.  Of 
course,  the  ink  rollers  would  normally  dron 
when  the  impression  goes  on,  but  the  pressm-in 
locks  them  up  so  that  they  will  not  ink  the  dry 
plate.  After  all  of  this  has  been  done,  he  moves 
the  press  slowly  until  the  plate  and  packing  are 
drawn  around  the  cylinder  and  the  cylinder  gap 
appears  again. 

When  the  gap  appears  again,  he  inserts  the  tail 
edge  of  the  plate  in  the  lower  set  of  clamps  and 
locks  or  tightens  the  clamps.  He  then  turns  the 
plate  tightening  screws,  shown  in  the  illustration 
to  draw  the  pla;e  taut. 

O 
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Figure  11-2a-Terms  you  should  know. 


The  method  of  mounting  the  plate  varies  with 
tlie  type  of  press,  of  course.  You  have  already 
seen  that  it  is  not  necessary  to  underpack  the 
plate  on  the  small  offset  presses.  In  some  cases, 
the  plates  for  the  smaller  presses  are  looped  or 
slotted  at  the  ends  and  the  pressman  simply 
hooks  them  over  pins  at  each  edge  of  the 
cylinder.  Although  most  of  the  small  presses  are 
equipped  with  plate  tightening  screws,  the 
clamps  on  these  presses  normally  hold  the  plate 
taut  with  spring  tension  and  the  plate  tightening 
screws  are  used  only  to  provide  additional 
tension  when  close-register  work  is  being  run  or 
to  make  adjustments  when  it  is  necessary  to 
twist  the  plate  on  the  cylinder  to  compensate 
for  a  crooked  image. 


Positioning  the  Image  on  the  Paper 

Sometimes  the  platemaker  or  stripper  fails  to 
position  the  image  properly  on  the  plate.  It  may 
be  crooked,  for  example,  or  it  may  be  too  low 
or  too  high,  or  slightly  off  center. 

If  the  image  is  too  far  out  of  position,  it  is 
usually  necessaiy  to  have  the  plate  remade,  but 
if  it  is  only  slightly  off,  the  pressman  may  be 
able  to  compensate  for  it  by  making  adjustments 
on  the  press. 
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Figurt  11*21.-!Plate  damps  vary  from  one  type  of  press  to  another.  However,  they  all  operate  on  the  same  principle. 
All  have  a  mean*  of  tightening  the  jaws  of  the  damp  to  grip  the  platt.  This  may  be  an  eccentric  rod  or  cam  or  quoin 
locks,  like  those  shown  here.  The  damps  are  also  equipped  with  plate  tightening  screws  for  stretching  the  plate  taut 
or  twisting  it  on  the  cylinder.  In  the  case  of  cam-locked  damps,  it  is  necessary  for  the  pressman  to  adjust  pivot 
acrewi  like  those  shown  here  to  set  the  damp  for  the  new  thkkness  (if  he  changes  to  a  plate  of  a  different  thkkness) 
so  that  the  cam  will  produce  the  correct  grip  on  the  plate.  Tail  damps  often  have  some  skiewtse  adjustment  for 
moving  the  plate  sidewise  or  twisting  it  on  the  cylinder.  The  gripperedge  clamps  can  also  be  shifted  sidewise  on 
tome  presses.  Most  plate  cylinders  are  equipped  with  locknuts  which  hold  the  cylinder  to  the  gear  By  loosening 
these  nuu  and  rotating  the  cylinder  (without  moving  the  gear)  the  pressman  can  raise  or  lower  the  image  on  the 
fMiper- 


For  example,  he  may  be  able  to  center  the 
image  on  the  paper  by  moving  the  plate  slightly 
sidewise  or  by  changing  the  position  of  the  side 
registering  device  on  the  feedboard. 
O 
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If  the  image  is  crooked  on  the  plate,  he  rnay 
be  able  to  compensate  for  it  by  twisting  the 
plate  on  tlie  cylinder.  He  docs  this  by  loosening 
the  tail  edge  of  the  plate  so  that  it  will  swing 
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free  and  then  adjusting  the  plate  tightening 
screws  to  move  one  end  of  the  gripper  damp  in 
farther  than  the  other  (set  it  at  an  angle).  Once 
the  plate  is  shifted,  he  retightens  the  tail  clamp- 

If  the  image  prints  too  low  or  too  high  on  the 
paper,  the  pressman  may  be  able  to  raise  or 
lower  it  by  loosening  locknuts  which  hold  the 
gear  to  the  cylinder  and  then  rotating  the 
cylinder  body.  This  changes  the  position  of  the 
plate  with  relation  to  the  impression  cylinder 
grippers  and  thus  shifts  the  position  of  the  image 
on  the  paper.  The  method  of  moving  the 
cylinder  varies  from  one  press  to  another.  On 
some  presses,  the  pressman  holds  the  cylinder 
firm  and  turns  the  press  to  move  the  gear,  on 
others,  he  moves  the  cylinder  with  a  wrench, 
siniilar  to  that  shown  in  figure  1 1-21  or  with  a 
set  of  adjusting  screws  located  in  the  cylinder 
gap,  just  inside  the  bearers. 

The  pressman  generally  pencils  in  reference 
marks  on  the  cylinder  which  he  matches  against 
a  gear  tooth  or  some  other  point  on  the  press  to 
enable  him  to  tell  how  far  he  moves  the  plate.  A 
scale  is  provided  for  this  purpose  on  some 
presses. 

After  he  has  moved  the  cylinder  the  correct 
distance  forward  or  backward,  the  pressman 
retightens  the  bolts  at  the  end  of  the  cylinder, 
washes  tlie  blanket,  and  then  runs  another  sheet 
through  the  press  to  check  the  new  location  of 
tiie  image.  If  further  adjustments  are  necessary, 
he  repeats  the  process  just  described.  (He  may 
also  make  minute  adjustments  by  adjusting  the 
front  guides  at  the  end  of  the  feedboard.) 

Impression  Cylinder 

The  impression  cylinder  is  a  steel  cylinder 
which  forces  the  sheet  against  the  blanket  to 
transfer  the  image  to  the  paper.  It  is  sometimes 
called  the  "back**  cylinder  because  it  is  usually 
located  behind  instead  of  directly  underneath 
the  blanket  cylinder.  (See  fig.  1 1-4.)  Unlike  the 
plate  and  blanket  cylinders,  tlie  impression 
cylinder  is  not  equipped  with  bearers. 

As  you  can  see  in  figure  1 1-22,  the  gap  of  this 
cylinder  contains  a  set  of  automatic  grippers. 
These  grippers  grasp  tlie  sheet  when  it  le aches 
the  end  of  the  feedboard  and  draw  it  around  the 
impression  cylinder  which  forces  it  against  the 
blanket  to  make  the  impression.  At  the  proper 


moment,  the  grippers  open  to  release  the  sheet 
to  a  set  of  delivery  grippers  which  carry  it  on  to 
the  delivery  stack. 

The  pressman  adjusts  the  pressure  between 
the  blanket  and  impression  cylinder  each  time 
he  changes  from  a  thick  to  a  considerably 
thinner  stock  and  vice  versa.  Ke  makes  this 
adjustment  with  adjusting  nuts  like  those  shown 
in  figure  1 1-22,  or  with  a  lever  or  knob  which 
moves  the  impression  cylinder  to  or  away  from 
the  blanket 


STARTING  AND  STOPPING  BUTTONS 

Most  offset  presses  are  provided  with  two 
separate  sets  of  buttons  or  switches.  One  is  used 
for  starting  or  stopping  the  press  and  the  other  is 
used  for  starting  or  stopping  the  vacuum  pump 
which  supplies  the  suction  and  air  for  separating 
the  sheets  in  the  feeder. 

As  you  can  see  in  figure  1 1-23,  some  presses 
also  have  buttons  for  jogging  or  inching  the  press 
(moving  it  an  inch  at  a  time)  and  for  reversing  it 

The  starting  and  stopping  buttons  are  gener- 
ally located  on  a  control  panel  on  the  near 
(operator  s)  side  of  the  press.  Most  small  presses 
have  only  1  control  panel,  but  the  larger  ones 
may  have  2  or  more  sets  of  buttons  at  different 
points  around  the  press.  These  control  stations 
are  provided  so  that  the  pressman  can  operate 
the  press  from  various  locations. 

Although  the  press  is  thrown  in  motion  when 
the  pressman  pushes  the  start  button,  the  sheets 
do  not  begin  feeding  through  until  he  turns  on 
the  air,  and  (on  some  presses)  pushes  a  lever  that 
sets  the  feeder  in  motion.  When  he  stops  the 
press,  he  first  cuts  off  the  feeder  and  then  waits 
until  the  last  sheet  has  fed  through  before  he 
pushes  the  stop  button. 


AUTOMATIC  FEEDER 

The  paper  is  loaded  into  the  feeder  on  a  metal 
or  wooden  platform  like  that  shown  in  figure 
1 1-24.  This  platform  or  table  rises  automatically 
as  the  sheets  are  fed  into  the  press,  keeping  the 
height  of  the  stack  constant 

When  the  feeder  is  turned  on  the  vacuum 
pump  provides  a  stream  of  air  through  blower 
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Figure  11-22.— The  impression  cylinder. 
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Figure  11*23.-Starting  and  stopping  buttons  found  on 
some  of  the  larger  offset  presses.  Notice  starting  and 
stopping  buttons  for  the  vacuum  pump  at  the  bottom 
of  the  control  panel  on  the  left 
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tubes  positioned  at  the  front  (or  back  and  sides) 
of  the  sts'^k.  This  blanket  of  air  floats  the  top 
sheets,  separating  them  from  the  others  in  the 
pile. 

A  set  of  cam-operated  suction  feet  then  dip 
down  against  the  front  edge  of  the  top  sheet  and 
lift  it  to  the  edge  of  the  feedboard.  At  this  point 
the  suction  cuts  off  and  the  sucker  feet  release 
the  sheet  to  a  pair  or  rubber-rimmed  forwarding 
rollers.  These  rollers  force  the  paper  onto  a  set 
of  moving  conveyor  tapes. 

Tlie  conveyor  tapes  carry  the  sheet  to  the  end 
of  the  feedboard  where  it  is  stopped  by  a  set  of 
pins  known  as  the  front  guides.  (See  fig.  1 1-24.) 
A  second  later,  a  side  guide  (which  moves  back 
and  forth  as  the  press  operates)  pushes  the  sheet 
into  the  proper  position  sidewise.  The  action  of 
the  side  and  front  guides  squarcs  the  sheet  and 
ensures  register,  since  it  causes  all  sheets  to  enter 
the  printing  unit  in  exactly  the  same  position. 

A  moment  after  the  sheet  reaches  the  front 
guides,  the  grippeis  contained  in  the  gap  of  the 
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Figure  11-24.'-Fecder  end  of  an  offset 
press* 


impression  cylinder  automatically  close  on  it 
and  the  front  guides  lift  (or  drop)  to  release  it. 
(See  fig.  1 1-25.)  The  sheet  is  then  drawn  around 
the  imprcssion  cylinder  and  forced  against  the 
blanket  to  receive  the  imprcssion. 

On  some  presses,  the  impression  goes  on 
automatically  as  soon  as  the  sheets  start  feeding 
through,  and  trips  off  automatically  whenever  a 
sheet  misses.  On  other  presses,  the  impression 
does  not  go  on  until  the  pressman  pushes  a  lever 
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Figure  11-25.-Paper  guides  on  one  of  the 
larger  presses. 


(known  as  the  pressure  or  impression  lever) 
which  drops  the  ink  rollers  and  brings  the 
blanket  and  imprcssion  cylinders  into  contact 
As  a  rule,  he  pushes  this  lever  just  as  the  first 
sheet  rcaches  the  front  guides.  The  impression 
and  ink  stay  on  thercafter  as  long  as  the  sheets 
continue  to  feed  through,  but  trip  off  automati- 
cally when  a  sheet  misses.  The  pressman  can  also 
raise  the  rollers  or  throw  off  the  impression  by 
hand,  of  course.  You  will  learn  how  tliis  is  done 
in  succeeding  chapters. 

Loading  the  Feeder 

You  have  already  seen  that  the  feed  table  rises 
automatically  as  the  sheets  are  fed  into  the  press 
so  that  the  pile  stays  at  a  constant  height.  The 
pressman  can  also  raise  or  lower  the  table  by 
hand  by  turning  a  crank  on  the  side  of  the  press. 
(See  fig.  1 1-24.)  He  lowers  the  platform  by  hand 
when  he  loads  the  feeder,  and  he  raises  it  again 
to  operating  height  before  starting  the  run.  The 
feed,  table  would  work  up  automatically,  of 
course,  but  it  is  quicker  to  raise  it  by  hand. 

The  paper  is  generally  loaded  onto  the  feed 
table  a  fraction  of  an  inch  off  center  toward  the 
side  guide.  This  off-center  position  allows  for 
the  action  of  the  guide  which  pushes  each  sheet 
into  the  proper  position  (sidewise)  as  the  paper 
reaches  the  end  of  the  feedboard. 

Once  the  feed  table  is  lowered,  the  pressman 
moves  two  metal  bars,  known  as  piling  bars,  to 
positions  along  a  scale  at  the  front  of  the  feed 
table  which  correspond  to  the  width  of  the 
stock  to  be  run.  When  set  in  these  positions,  the 
bars  will  be  at  the  front  comers  of  the  paper 
stack,  and  they  will  steady  the  paper  as  it  is  fed 
into  the  press  and  also  serve  as  a  guide  to  the 
pressman  in  loading  the  stock. 

If  the  feed  table  is  not  equipped  with  a  scale 
for  positioning  the  piling  bars,  the  pressman  may 
crease  a  piece  of  the  stock  to  find  its  center,  and 
place  it  on  the  feed  table  in  a  slightly  off-center 
position.  He  can  then  position  the  bars  by 
moving  them  up  to  the  edges  of  the  sheet.  (The 
feed  table  may  be  marked  to  show  its  center, 
but  if  it  is  not,  he  must  approximate  the 
location  of  the  sheet.) 

Once  the  piling  bars  are  set,  the  pressman 
loads  the  stock  onto  the  feed  table.  The  stock  is 
generally  loaded  in  small  stacks,  called  lifts,  each 
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about  1  1/2  or  2  inches  in  thickness.  The 
pressman  jogs  each  lift,  fanning  or  ruffling  the 
stock  to  introduce  a  blanket  of  air  between  the 
sheets  before  he  loads  it  into  the  press.  (See  fig. 
11-26.) 
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Figure  11-26.-Fannin9  a  lift  of  paper  to  introduce 
a  blanket  of  air  between  the  sheets. 

The  amount  of  paper  that  he  loads  on  the 
feed  table  depends  on  the  size  of  the  run  and  the 
type  of  press.  Most  presses  will  take  a  stack 
around  20  inches  high.  If  the  press  will  not  take 
enough  paper  for  a  complete  run,  the  pressman 
reloads  the  feeder  when  the  first  stack  is 
exhausted* 

Once  the  pressman  has  loaded  the  feed  table 
and  raised  it  until  the  top  of  the  stack  is  at  the 
proper  height  (usually  1/4  of  an  inch  below  the 
sucker  feet  when  they  are  all  the  way  down),  he 
then  positions  short  metal  fingers  against  the 
back  of  the  pile.  These  fingers  steady  the  sheets 
as  they  aie  floated  by  the  blast  (air  from  the 
vacuum  pump)  and  prevent  them  from  jumping 
as  they  are  picked  up  by  the  sucker  feet. 

The  feeder  setup  varies  of  course,  with  the 
make  and  construction  of  the  press.  You  will 
learn  how  to  set  up  the  feeders  on  individual 
presses  in  the  succeeding  chapters  of  this  book. 

Pile  Height  Governor 

The  pile  height  governor,  shown  in  figure 
1 1-27,  controls  the  speed  of  elevation  of  the 
feed  table,  and  you  can  adjust  it  to  make  the 
stack  run  higher  or  lower.  As  the  paper  is  fed 
into  the  press,  this  governor  rides  lower  and 
lower  until  it  finally  allows  a  pawl  to  engage  and 
turn  an  elevating  ratchet  which  moves  the  feed 


table  up  one  notch.  This  elevating  mechanism 
varies  from  one  type  of  press  to  another  but  the 
principle  is  the  same  on  all  presses. 

Separator  Fingers 

Most  offset  presses  are  equipped  with  a  set  of 
separator  fingers  similar  to  the  ones  shown  in 
figure  1 1-27.  These  fingers  are  simply  steel  wires 
or  tongues  which  hook  over  the  stack  and  hold 
down  the  edge  of  the  top  sheet  as  it  is  floated  by 
the  blast.  When  the  suckers  pull  the  top  sheet 
from  the  grip  of  the  separator  fingers,  the  fingers 
drop  against  the  next  sheet  in  the  stack  to 
prevent  it  from  being  picked  up,  too. 

The  separator  fingers  are  located  at  the  front 
of  the  stack  on  some  presses,  as  shown  in  figure 
1 1-27.  On  others,  they  are  found  at  the  back  or 
sides  of  the  pile,  (See  fig.  1 1-28.) 

If  the  separator  fingers  drag  too  heavily 
against  the  paper  they  may  interfere  with  the 
action  of  the  sucker  feet;  and  if  the  tension  is 
too  light,  they  may  fail  to  separate  the  sheets 
properly*  The  pressman  can  adjust  them,  as 
necessary,  for  proper  contact  with  the  stock. 

Suction  and  Blast  Adjustments 

Incorrect  adjustment  of  suction  and  blast  may 
also  cause  feeding  difficulties.  For  example,  if 
there  is  insufficient  suction,  the  sucker  feet  may 
fail  to  pick  up  the  sheet;  and  if  there  is  too 
much,  they  may  pick  up  two  sheets  at  a  time, 
particularly  if  the  stock  is  thin.  The  pressman 
regulates  the  amount  of  suction  and  blast  with 
adjusting  screws  located  at  the  vacuum  pump  or 
on  the  air  lines  at  the  side  of  the  press.  The  blast 
is  ordinarily  set  to  float  only  the  ?  or  3  top 
sheets  in  the  pile. 

Pressmen  often  slip  bell-shaped  rubber  tips 
over  the  regular  metal  sucker  feet  to  increase 
their  pulling  power  when  they  are  running  heavy 
or  bulky  stocks. 

Flap  Shaft 

Some  presses  are  equipped  with  a  shaft  and 
two  metal  plates  at  the  end  of  the  feed  table. 
When  the  press  is  running  the  shaft  turns  to 
move  the  plates  (called  i  .*ps)  to  or  away  from 
the  stack.  As  the  flaps  move  against  the  stack. 
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Figure  11*27.-Sheet  feeding  controls.  Methods  of  picking  up  the  top  sheet  and  forwarding  it  to  the  feedboard  vary 
from  one  type  of  press  to  another.  On  the  press  dtagramnned  here,  the  top  sheet  is  floated  by  air  from  the  blast  pipes 
at  the  front  of  the  pile.  The  sucker  feet  then  dip  down  and  catch  the  top  sheet  and  lift  it  to  the  edge  of  the 
feedboard.  Other  presses  are  equipped  with  separating  units,  like  that  shown  in  figure  11-2a 

they  job  the  front  of  the  pile  to  keep  the  sheets 
even,  and  as  they  move  toward  the  delivery  end 
of  the  press,  they  tilt  forward  to  form  a  ramp 
which  guides  the  sheet  onto  the  feedboard. 


STRIPPER  FINGER 


COMBER  WHEEL 
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Figure  11-2a-Sep«ratlng  unit  used  at  back  corners  of 
the  pile  on  some  presses.  When  the  feeder  is  in 
operation,  the  comber  wheels  buckle  the  back  comers 
of  the  top  sheet  just  enough  to  permit  the  back 
sucker  feet  to  contact  it  The  back  suckers  lift  the 
back  edge  of  the  paper  and  two  blast  feet  then  swing 
in  between  the  lifted  edge  and  the  pile  and  supply  a 
cushion  of  air  that  floats  the  top  sheet,  separating  it 
for  its  entire  length  from  the  other  sheets  in  the 
stack.  At  the  front  of  the  pile,  forwarding  sucker  feet 
then  catch  the  sheet  and  move  it  up  to  the  edge  of 
the  feedboard. 


Forwatding  Rollers 

The  sucker  feet  carry  the  sheet  to  the  edge  of 
the  feedboard  and  release  it  to  a  pair  of 
rubber-rimmed  forwarding  rollers  (sometimes 
called  pull-in  wheels).  These  rollers  are  usually 
set  over  the  conveyor  tapes.  They  raise  and 
lower  against  a  bottom  roller  which  rotates  as 
the  press  runs  to  force  the  paper  onto  the 
feedboard.  If  the  pressure  is  not  the  same  on 
both  of  the  rubber-rimmed  rollers,  the  sheets 
will  feed  crooked  and  the  pressman  must  adjust 
the  tension  on  one  of  them.  The  pressman 
usually  raises  them  by  hand  to  keep  the  rubber 
rims  from  developing  flats  when  the  press  is  shut 
down  at  night. 

Caliper 

Since  double  sheets  may  jam  the  press  or 
damage  the  blanket,  each  press  is  equipped  with 
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XJ  a  safety  device,  known  as  the  multiple-sheet 
detector  or  caliper.  (It  may  also  be  called  the 

|\  two-sheet  choke.)  The  caliper  is  generally  cen- 

j:,  tered  on  a  bar  extending  across  the  feedboard 

1^  just  past  the  forwarding  rollers.  (See  fig.  1 1-29.) 

I"  By  turning  an  adjusting  screw,  the  pressman  can 
set  this  device  to  clear  1  sheet  but  to  bind  when 

IJ-;  2  sheets  feed  through. 

I]  When  the  caliper  binds  on  the  smaller  presses 

I'  (duplicators),  it  actuates  a  mechanism  which 

fj  automatically  throws  the  two  sheets  into  a  metal 

|;  pan  below  the  feedboard.  On  the  larger  presses, 

f:^  the  caliper  trips  off  the  press  or  holds  the  sheets 

fS  until  the  pressman  can  remove  them  by  hand. 

1?^  Conveyor  Tapes 

|;  As  you  can  see  in  figure  1 1-29,  the  conveyor 
1^  tapes  are  endless  fabric  belts  which  are  threaded 
?  over  a  roller  at  each  end  of  the  feedboard.  When 
the  press  is  in  operation  the  rollers  turn  and  the 
tapes  travel  down  the  feedboard  and  then  back 
r,  under  it  in  one  continuous  operation.  Individual 
:T  pulleys  (under  the  feedboard)  keep  the  tapes 
K  taut. 

r  Sheet  Controls 

it 

Besides  the  forwarding  rollers,  which  force 
f  the  sheet  onto  the  moving  conveyor  tapes, 
f      certain  controls  are  required  to  prevent  the 


sheets  from  curling  or  running  wild  as  they  are 
carried  down  the  feedboard.  Most  presses  use 
metal  bars  or  rods  for  this  purpose.  (See  fig. 
1 1-25.)  These  metal  strips,  which  extend  the  full 
length  of  the  feedboard,  are  generally  placed 
over  the  COTveyor  tapes.  There  must  be  a  slight 
clearance  between  the  strips  and  tapes  of  course, 
as  a  dragging  action  will  cause  wear  on  the  tapes 
and  interfere  with  the  movement  of  the  paper. 

On  most  presses,  these  holddown  strips  are 
adjustable  sidewise  and  the  pressman  can  set 
them  to  accommodate  any  width  of  stock.  He 
may  also  be  able  to  raise  them  as  a  unit  when 
removing  wrinkled  sheets  from  the  caliper  or 
feedboard. 

In  addition  to  these  rods,  pressmen  also  use 
detachable  wheels  and  brushes  to  help  control 
the  sheet.  (See  fig.  11-29.)  The  wheels  are 
generally  attached  to  one  of  the  holddown 
strips,  and  they  are  positioned  over  the  conveyor 
tapes  so  that  they  will  rest  just  off  the  tail  end 
of  the  paper  when  the  sheet  reaches  the  front 
guides.  In  this  position  they  will  keep  the  sheet 
from  bouncing  away  from  the  guides,  yet  will 
not  interfere  with  the  movement  of  the  sheet  by 
the  side  guide. 

The  brushes  are  also  attached  to  the  hold- 
down  rods,  and  they  are  set  half  on  and  half  off 
the  tail  edge  of  the  sheet  to  prevent  the  paper 
from  bouncing  away  as  it  strikes  the  guides. 
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Figure  11-29.-Feedboard  controls. 
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Front  Guides 

The  front  guides  vary  witli  the  make  of  the 
press.  But  in  general,  they  consist  of  two  or 
more  metal  posts  or  pins  which  stop  the  sheet, 
holding  it  temporarily  on  the  feedboard  while 
the  side  guides  moves  it  into  position  sidewise. 
(See  fig.  1  1-29.) 

As  soon  as  this  has  been  accomplished,  the 
front  guides  either  rise  above  or  drop  below  tlie 
surface  of  the  feedboard  to  clear  the  sheet  as  it 
is  caught  by  the  impression  cylinder  grippers  and 
pulled  into  the  printing  unit. 

The  action  of  the  front  guides  is  controlled  by 
a  cam  attached  to  the  end  of  one  of  the  press 
cylinders.  As  the  cylinder  rotates,  this  cam 
operates  a  lever  which  rotates  the  shaft  to  which 
the  guides  are  attached,  forcing  them  up  or 
down.  When  necessary,  the  pressman  can  loosen 
the  lock  screws  and  move  this  cam  forward  or 
backward  so  that  the  front  guides  will  be  timed 
to  rise  and  lower  at  the  proper  moment. 

Most  presses  have  only  2  front  guides,  but  a 
few  presses  have  4.  The  pressman  can  move  the 
guides  on  the  larger  presses  sidewise  to  accom- 
modate different  widths  of  stock,  and  he  can 
adjust  them  (forward  and  backward)  to  regulate 
the  gripper  bite  on  the  paper.  (When  he  moves 
the  front  guide  stop  toward  the  cylinder,  the 
stock  travels  farther  into  the  grippers  and  the 
image  prints  lower  on  the  paper;  and  when  he 
moves  the  stop  in  the  other  direction,  the 
grippers  have  less  bite  on  the  stock  and  there  is 
less  margin  or  white  space  at  the  top  of  the 
sheet.)  If  the  image  is  slightly  crooked  on  the 
plate,  he  is  sometimes  able  to  compensate  for  it 
by  setting  one  of  the  guides  aliead  of  the  other 
so  tliat  the  paper  will  feed  a  trifle  crooked. 

As  you  will  see  in  succeeding  chapters  of  this 
book,  some  presses  do  not  have  front  guides, 
like  those  discussed  here.  However,  they  are 
equipped  with  registering  devices  which  serve 
the  same  purpose  as  the  front  guides. 

Insertion  Devices 

On  some  presses,  the  sheet  is  delivered  to  the 
end  of  the  feedboard-within  reach  of  the 
impression  cylinder  grippers.  On  other  presses,  a 
special  insertion  device  is  required  to  move  the 
sheet  into  the  cylinder  grippers  after  it  reaches 


the  front  guides.  For  example,  the  Multilith  is 
equipped  with  a  roller  which  drops  on  the  sheet 
Gust  as  the  front  guides  recede)  and  forces  it 
into  the  grippers.  Larger  presses  often  are 
equipped  with  a  feed  or  transfer  cylinder  at  the 
end  of  the  feedboard.  Although  it  is  called  a 
cylinder  it  actually  consists  of  a  series  of  disks 
attached  to  a  shaft  and  provided  with  grippers 
for  receiving  the  paper.  These  grippers  grasp  the 
edge  of  the  sheet  at  the  edge  of  the  feedboard 
and  transfer  it  to  the  impression  cylinder  grip- 
pers, as  shown  in  figure  1 1-30. 

The  swing  gripper,  shown  in  figure  11-31,  is 
another  insertion  device  which  is  found  on  some 
types  of  presses. 
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Figure  11-30.-Diagram  showing  how  the  transfer  cylin- 
der catches  the  sheet  at  the  end  of  the  feedboard  and 
transfers  it  to  the  impression  cylinder  grippers. 


Side  Guides 

The  side  guide  is  generally  attached  to  a 
cam-operated  bar,  which  moves  back  and  forth 
sidewise  when  the  press  is  running.  As  the  paper 
reaches  the  end  of  the  feedboaixl,  the  side  guide 
moves  in  and  pushes  tlie  sheet  sidewise  to  its 
registering  position.  The  smaller  (duplicator) 
presses  generally  have  only  one  side  guide,  but 
the  larger  presses  have  two-one  on  each  side  of 
tlie  feedboard. 
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Figure  11*31.-Swjng  gripper  insertion  device.  The  swing 
grippers  pick  up  the  sheet  at  the  front  guides  and 
accelerate  it  to  cylinder  speed  before  transferring  it  to 
the  impression  cylinder  grippers. 


Of  course,  only  one  of  these  guides  is  used  at 
a  time.  The  other  is  either  locked  out  of 
operation  or  it  is  moved  to  the  edge  of  the 
feedboard  where  it  will  not  interfere  with  the 
feeding  of  the  stock.  The  pressman  uses  the 
guide  on  the  near  (operator's)  side  for  the 
ordinary  run  of  work,  but  he  may  use  the  other 
side  guide  when  he  is  backing  up  a  job  so  that 
the  paper  will  be  jogged  from  the  same  edge 
when  it  is  run  through  the  press  the  second  time. 

The  method  of  setting  the  side  guide  to  the 
size  of  sheet  being  run  varies  from  one  press  to 
another.  On  some  presses,  it  is  simply  moved  to 
the  proper  place  along  a  scale  on  the  feedboard. 
On  others,  the  pressman  inches  the  press  to 
deliver  a  sheet  down  the  feedboard  to  the  front 
guides.  He  then  moves  the  sheet  1/4  of  an  inch 
sidewise  (away  from  the  side  guide  to  be  used). 
After  this,  he  turns  the  press  until  the  guide  is  at 
the  end  of  its  thrust  toward  the  center  of  the 
feedboard  and  then  moves  it  up  against  the  sheet 
and  locks  it  in  place. 

This  setting  will  cause  the  guide  to  push  each 
sheet  approximately  1/4  of  an  inch  sidewise  and 
thus  ensure  proper  registration,  since  the  stock  is 
loaded  onto  the  feed  table  in  a  slightly  off- 
center  position. 


The  first  setting  is  only  a  preliminary  setting, 
of  course.  After  he  prints  a  trial  sheet  and 
examines  the  position  of  the  image  on  the  paper, 
the  pressman  may  need  to  make  further  adjust- 
ments to  center  the  printing  on  the  sheet. 

The  side  guides  do  not  work  alike  on  all 
presses,  of  course.  Some  side  guides  pull-instead 
of  push~the  paper  sidewise  into  register. 

Sheet  Flattening  Bar 

Many  of  the  larger  presses  are  equipped  with  a 
metal  rod  known  as  the  sheet  flattening  bar 
which  drops  against  the  sheet  just  after  it 
reaches  the  front  guides  and  steadies  the  paper 
as  the  side  guide  moves  it  into  register.  Smaller 
presses  are  not  equipped  with  a  sheet  flattening 
bar. 

Sheet  Detector  Finger 

You  have  just  seen  that  on  some  of  the  larger 
presses,  it  is  necessary  for  the  pressman  to  push 
a  lever  to  bring  the  cylinders  into  contact  (throw 
on  the  impression)  so  that  the  image  mil  print. 
The  ink  rollers  go  on  simultaneously  with  the 
impression  on  most  of  these  presses.  The  impres- 
sion  and  ink  stay  on  automatically  thereafter 
unless  the  operator  throws  them  off  by  hand  or- 
unless  a  sheet  jams  or  fails  to  feed  through  the 
press. 

When  a  sheet  fails  to  feed  through,  a  small 
metal  finger  at  the  end  of  the  feedboard  drops 
into  a  groove  in  a  cog  and  jams  it,  actuating  a 
mechanism  that  trips  off  the  impression  and  ink. 
If  it  were  not  for  this  detector  finger,  the 
blanket  would  print  on  the  impression  cylinder 
itself.  Then  unless  the  pressman  stopped  the 
press  and  washed  the  cylinder,  the  next  sheets 
that  came  through  would  be  offset  or  printed  on 
the  back  as  well  as  the  front. 

(The  detector  finger  functions  differently  on 
certain  types  of  presses,  as  you  will  see  in  future 
chapters.) 

Slowdown  Mechanism 

If  the  sheets  travel  down  the  feedboard  too 
fast,  they  may  be  damaged  when  they  strike  the 
front  guides  and  cause  poor  registration.  To 
prevent  this,  a  slowdown  cam  is  provided  on 
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some  of  the  larger  presses  to  slow  the  conveyor 
tapes  briefly,  just  before  the  sheet  reaches  the 
guides.  Slowdown  fingers  attached  to  cam- 
operated  arms  are  also  used  for  this  purpose.  As 
these  arms  move  forward,  they  rise  slightly  so 
that  the  fingers  protrude  through  grooves  in  the 
feedboard.  The  fingers  contact  the  sheet  just 
before  it  reaches  the  guides  and  move  forward 
with  it.  After  the  sheet  reaches  the  front  guides, 
the  arms  drop  so  that  the  fingers  clear  the  sheet 
as  they  swing  back  to  their  forward  position. 


IMPRESSION  CYLINDER  GRIPPERS 

During  part  of  the  revolution,  the  impression 
cylinder  grippers  are  held  (closed)  against  the 
edge  of  the  cylinder  by  spring  tension.  (See  fig. 
11-22.)  However,  as  the  cylinder  revolves,  a  pin 
extending  from  the  press  frame  engages  a  tum- 
bler mechanism  at  the  end  of  the  cylinder, 
causing  the  tumbler  to  rotate  and  turn  the  shaft 
to  which  the  grippers  are  attached.  As  the  shaft 
turns,  the  grippers  open  to  receive  the  sheet.  The 
grippers  close  again  (on  the  edge  of  the  sheet)  as 
soon  as  the  tumbler  passes  the  pin. 

The  paper  is  then  drawn  into  the  printing  unit 
(between  the  blanket  and  impression  cylinder). 
As  the  sheet  emerges  from  between  these  two 
cylinders,  another  pin  causes  the  impression 
cylinder  grippers  to  open  again  to  release  it.  As 
the  impression  grippers  release  it  the  sheet  is 
caught  by  a  set  of  delivery  grippers,  like  those 
shown  in  figure  11-32,  and  carried  down  in  a 
clockwise  direction  around  a  series  of  evenly- 
spaced  disks  (sometimes  called  the  skeleton  or 
delivery  cylinder)  and  out  over  the  delivery 
platform.  (See  figs.  1 1-4  and  1 1-33.) 

(The  tumbling  device  just  described  is  gener- 
ally found  on  presses  which  deliver  the  sheets 
within  reach  of  the  grippers,  but  presses  which 
employ  special  insertion  devices  at  the  end  of 
the  feedboard  often  have  cam-operated  grip- 
pers.) 


DELIVERY  UNIT 

As  you  can  see  in  figure  1 1-34,  the  delivery 
grippers  consist  of  a  series  of  small  metal  fingers 
attached  to  a  bar  which  is  extended  between 
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Figure  1 1-32.— Delivery  grippers. 


two  continuous  chains.  There  may  be  two  or 
more  sets  of  tliese  grippers,  depending  on  the 
speed  of  the  press  and  the  distance  between  the 
delivery  platform  and  the  impression  cylinder. 
They  are  ^paced  at  regular  intervals  along  the 
chains  so  that  one  set  of  grippers  is  receiving  a 
sheet  while  another  set  is  delivering  the  preced- 
ing one. 

The  grippers  are  ordinarily  held  closed  by 
spring  pressure,  but  as  the  chains  carry  tliem 
toward  the  impression  cylinder,  they  pass  over  a 
cam  which  forces  them  to  open  long  enough  to 
grasp  the  edge  of  the  sheet.  They  then  carry  the 
sheet  around  the  skeleton  cylinder  and  out  to 
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57.242 

Figure  11*33.— The  delivery  (skelton)  cylinder  consists  essentially  of  a  pair  of  sprocket  wheels  which  drive  the  delivery 
gripper  chains  and  a  series  of  evenly*spaced  disks  or  segments  which  help  control  the  sheet  as  it  is  carried  from  the 
printing  unit  to  the  delivery  platform. 


the  end  of  the  press  where  a  trip  cam  forces 
them  to  open  again  to  release  it  to  the  delivery 
platform.  Stripper  fingers,  like  those  shown  in 
figure  1 1-34  are  provided  to  strip  the  sheet  from 
the  grasp  of  the  delivery  grippers  and  direct  it 
down  to  the  delwery  stack.  The  front  stops, 
shown  in  the  same  illustration,  prevent  the  sheet 
from  flying  off  the  platform  when  it  is  released. 
Figure  1 M  shows  the  route  of  the  sheet  from 
the  printing  unit  to  the  delivery  pile. 

(Some  of  the  smaller  presses  have  "^o  delivery 
grippers.  They  are  equipped  with  a  special 
ejection  mechanism,  which  you  will  learn  about 
in  succeeding  chapters  of  this  book.) 

Delivery  Platform 

On  most  of  the  larger  presses  the  delivery 
platform  is  built  to  lower  automatically  as  the 
sheets  are  delwered,  and  the  pressman  can  set  it 
to  operate  at  any  suitable  speed.  Many  of  the 
smaller  presses,  are  not  equipped  with  an  auto- 
matic receding  platform,  however,  and  the  oper- 


ator must  remove  the  sheets  from  the  paper 
receiver  at  regular  intervals  to  keep  the  stack 
from  getting  too  high. 

Automatic  Joggers 

Large  presses  have  automatic  joggers,  like 
those  shown  in  figure  1 1-34.  The.se  joggers  are 
simply  metal  plates  which  move  back  and  forth 
when  the  press  is  in  operation  and  keep  the 
stack  even  by  pushing  each  sheet  in  place  as  it  is 
released  from  the  delivery  grippers.  The  operator 
positions  these  joggers  at  the  sides  and  back  of 
the  stack  as  shown  in  the  illustration. 

Most  of  the  smaller  presses  are  not  equipped 
with  automatic  joggers.  They  have  stationary 
guides  which  may  be  adjusted  to  accommodate 
any  size  of  sheet. 


PRESS  OPERATION 

By  now  you  should  have  a  fair  idea  of  the 
main  divisions  of  the  offset  press  and  the 
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functions  of  each.  Although  the  operating  parts 
discussed  here  vary  from  press  to  press,  they  arc 
similar  enough  that  once  you  are  acquainted 
with  the  fundamentals,  you  should  be  able  to 
understand  the  operation  of  any  offset  press. 

Since  there  is  a  similarity  in  the  operation  of 
most  presses,  the  following  discussion  will  give 
you  an  idea  of  the  sequence  of  operations 
invoWed  in  setting  up  and  running  a  job  on  these 
machines. 


Before  Starting  the  Press 

As  a  rule,  the  operator  oils  the  press  at  the 
beginning  of  the  day,  and  he  cleans  and  greases 
it  at  regular  intervals. 

Before  starting  a  run,  he  takes  ink  from  a  can 
and  works  it  cut  wiih  a  palette  knife  on  a  slab  of 
stone  or  a  piece  of  glass  until  it  is  rather  fluid.  If 
driers  or  other  modifiers  arc  required,  he  adH- 
them  at  this  point. 


^1 I     I  ri^l"^  automatjcally  as  the  printed  sheets  are  delivered  Detachable  dollies 

m  used  P«»ce  of  the  platform  on  many  presses.  As  sheets  are  delivered,  the  dolly  gradually  lowers  until  it  reaches 
the  floor.  It  IS  then  wheeled  away  and  another  dolly  is  inserted  in  its  place. 
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As  soon  as  he  has  worked  out  the  ink,  he 
distributes  it  evenly  in  the  fountain.  He  then 
mixes  the  water  and  fountain  etch  in  the  correct 
proportions  and  fills  the  water  fountain  to  the 
proper  level.  After  this,  he  runs  the  press  for  a 
few  minutes  to  allow  the  ink  and  water  to 
distribute  over  the  rollers. 

At  the  beginning  of  the  day,  some  pressmen 
squeeze  a  wet  sponge  above  the  rollers,  moving 
it  back  and  forth  to  distribute  the  water  evenly. 
They  repeat  this  process  4  or  5  times  until  the 
rollers  are  sufficiently  damp.  If  the  same  sponge 
is  Used  for  the  same  number  of  times,  fairly 
consistent  results  can  be  obtained.  With  a  little 
experience,  the  pressman  can  tell  when  the  ink 
and  water  distribution  is  correct. 

Mounting  the  Plate 

The  pressman  next  takes  the  plate  to  be  run, 
measures  it  with  a  micrometer  to  determine  the 
amount  of  packing  required,  and  mounts  it  on 
the  plate  cylinder.  It  is  unnecessary  to  change 
the  blanket  each  day.  Once  it  has  been  mounted, 
no  further  adjustments  will  be  required  until  it 
becomes  damaged  or  worn. 

Setting  the  Feeder 

He  next  sets  the  piling  bars  and  jogs  the  paper 
and  loads  it  onto  the  feed  table,  placing  it  a 
fraction  of  an  inch  off  center.  After  this,  he 
raises  the  stack  to  operating  height.  He  then  sets 
the  metal  fingers  against  the  back  of  the  stack. 

To  keep  from  spoiling  fresh  stock,  the  press- 
man generally  interleaves  the  top  sheets  of  his 
paper  stack  with  30  to  40  sheets  of  waste  paper 
which  he  uses  during  the  make-ready  operation. 

If  necessary  he  adjusts  the  tension  on  tlie 
wheels  which  control  the  sheet  as  it  is  carried 
down  the  feedboard,  and  sets  the  caliper  so  that 
it  will  allow  1  sheet  to  pass  onto  the  feedboard, 
but  will  bind  if  2  sheets  are  fed  into  the  press. 
He  then  makes  a  preliminary  setting  of  the  side 
guide  and  other  operating  parts  of  the  feeder 
and  runs  one  sheet  through  the  press,  stopping  it 
just  before  the  sheet  is  released  by  the  delivery 
grippers.  At  this  point,  he  sets  the  joggers  and 
the  delivery  platform  to  conform  to  the  size  of 
the  sheet. 


Printing  a  Trial  Sheet 

When  all  is  set,  he  washes  the  plate  with  a 
sponge  and  water  and  starts  the  press  rotating  at 
a  slow  speed.  He  then  moves  the  dampener 
rollers  into  contact  with  the  plate  and  lets  the 
press  run  for  about  30  seconds  before  he  lowers 
the  inking  rollers.  After  about  I  minute,  he 
stops  the  press,  sponges  the  plate  with  water, 
and  checks  it  to  see  if  all  areas  arc  properly 
inked,  and  if  the  nonprinting  areas  are  free  from 
scum  and  tint. 

If  the  nonprinting  areas  have  picked  up  ink, 
he  cleans  the  plate  with  a  sponge  dipped  in  the 
fountain  etch  and  then  adjusts  the  fountain  for  a 
more  adequate  supply  of  water. 

Local  scum  that  cannot  be  removed  by 
sponpng  with  water  must  be  carefully  etched 
away  with  concentrated  fountain  etch  and  a 
small  sponge.  After  rhe  scum  is  removed,  the 
pressman  sponges  the  etch  off  with  clear  water. 

He  then  starts  the  press  again,  throwing  on 
the  water  and  ink,  as  before.  This  time,  he  turns 
on  the  vacuum  pump  and  starts  the  sheets 
feeding  through.  As  the  first  sheet  reaches  the 
front  guides,  he  pushes  a  pressure  lever  to  throw 
on  the  impression.  (This  operation  varies,  ac- 
cording to  the  type  of  press.)  He  allows  4  or  5 
waste  sheets  and  I  clean  sheet  to  feed  through 
the  press.  Then  he  stops  the  feeder  but  allows 
the  press  to  continue  to  run  while  he  examines 
the  printed  sheet  for  position,  color,  errors,  and 
defects. 

Making  Corrections 

After  checking  the  print,  he  adjusts  the  press 
as  required  to  provide  the  proper  ink  distribu- 
tion. He  may  also  adjust  the  tension  between  the 
blanket  and  impression  cylinders. 

It  will  seldom  be  necessary  for  the  pressman 
to  correct  the  plate  itself,  but  if  such  corrections 
are  necessary,  he  must  stop  the  press,  apply  a 
thin  coating  of  gum  arabic  to  the  plate  and  fan  it 
dry.  He  can  then  add  fine  lines  or  other  detail  by 
scratching  tlirough  the  gum  with  a  sharp  needle 
or  scraper,  and  rubbing  the  engraved  lines  with 
an  inky  rag. 

To  fill  in  broken  rules  or  lettering,  he  gener- 
ally sponges  the  plate  locally  with  water  to 
remove  the  gum.  he  then  fans  it  dry  and  adds 
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the  corrections  with  a  hard  lead  pencil  or  litho 
crayon.  After  this,  he  applies  plate  etch  to  the 
exposed  areas,  wipes  them  dry  and  then  gums 
the  plate  and  fans  it  dry  again. 

He  can  remove  unwanted  marks  with  a 
snakeslip  or  red  rubber  eraser.  He  applies  con- 
centrated plate  etch  locally  to  desensitize  the 
exposed  metal,  then  sponges  with  clean  water. 

Positioning  the  Image  on  the  Sheet 

The  position  of  the  image  on  the  sheet 
depends  on  the  location  of  the  image  on  the 
plate,  the  position  of  the  plate  on  the  cylinder, 
and  the  feeder  setup. 

Straightening  the  Image 

If  the  image  prints  slightly  crooked  on  the 
paper,  the  pressman  may  be  able  to  straighten  it 
by  setting  one  of  the  front  guides  slightly  aliead 
of  the  other  in  the  manner  already  discussed. 

If  excessive  movement  is  required,  however, 
he  must  shift  the  plate  on  the  cylinder.  On  some 
presses,  he  can  shift  the  plate  by  loosening  the 
lock  and  tension  screws  at  the  tail  edge  of  the 
cylinder  and  adjusting  these  screws  on  the 
opposite  edge.  Other  presses  require  that  the 
plate  clamps  be  loosened  and  that  the  plate  be 
shifted  manually.  The  pressman  must  never 
force  the  plate  during  these  operations,  of 
course,  as  too  much  tension  may  tear  it  or 
stretch  it  out  of  shape. 

Centering  the  Image  Sidewise 

If  the  image  is  slightly  off  center  sidewise,  he 
generally  adjusts  it  by  moving  the  side  guide  or 
with  side  adjusting  screws  in  the  plate  clamps.  If 
the  adjustment  is  very  large,  it  may  also  be 
necessary  for  him  to  move  the  feeder  pile  and 
the  delivery  joggers  to  keep  them  all  in  align- 
ment. 


Raising  or  Lowering  the  Image 

If  it  is  necessary  to  raise  or  lower  the  image 
on  the  paper,  the  pressman  may  move  the  front 
guides  or  he  may  shift  the  body  of  the  plate 
cylinder.  Since  the  plate  is  attached  to  this 


section,  moving  it  changes  the  location  of  the 
image  on  the  paper. 

You  have  already  seen  how  the  pressman 
releases  the  cylinder  body  from  the  gear  by 
loosening  bolts  at  the  end  of  the  cylinder  and 
then  moves  the  cylinder  forward  or  backward. 


Final  Preparation 

If  the  plate  has  been  moved  during  makeready 
operations  tlie  pressman  always  cleans  the 
blanket  with  blanket  wash.  If  the  blanket 
appears  tacky  after  washing,  he  dusts  it  with 
talcum  powder  and  wipes  the  excess  powder  off 
with  a  rag.  Then  he  sets  the  counter  (a  device 
which  keeps  a  running  record  of  the  number  of 
impressions  made),  sponges  the  plate  with  water, 
and  starts  production. 


Examination  During  the  Run 

During  the  run,  he  examines  the  work  at 
regular  intervals,  removing  a  sheet  from  the 
delivery  pile  about  every  60  to  100  impressions. 
He  also  watches  ink  distribution  and  register.  He 
adjusts  the  ink  fountain  and  water  until  the 
proper  balance  is  obtained. 

It  is  sometimes  necessary  to  keep  a  close 
check  on  the  register  of  the  job,  as  in  the  case  of 
two-color  work.  In  many  cases,  the  stripper  cuts 
slits  in  the  negative  layout  so  that  small  lines  will 
print  on  the  plate  in  such  a  position  that  they 
will  run  off  the  edges  of  the  paper.  If  such  lines 
are  provided,  the  pressman  can  use  them  in 
checking  registration  when  the  press  is  running. 

If  such  marks  arc  not  provided,  tlie  pressman 
generally  pencils  them  in  on  the  plate.  Once  he 
has  established  his  position,  he  takes  one  of  the 
printed  sheets  and  matches  it  against  the  image 
on  the  plate.  Then  he  makes  1  or  2  short  marks 
on  the  plate  at  the  edges  of  the  sheet.  When  he 
starts  the  press,  these  marks  will  take  ink  and 
print  lightly  in  the  extreme  edges  of  the  paper. 
And  although  they  will  not  be  particularly 
noticeable  on  a  single  sheet  of  paper,  they  will 
show  up  readily  when  several  sheets  are  stacked 
togetlier.  Tliey  will  enable  the  pressman  to 
check  the  register  by  simply  looking  at  the 
printed  line  along  the  edge  of  the  stack. 
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Clean-up  Operations 

After  the  run  is  completed,  the  pressman 
stops  the  press;  gums  the  plate,  and  fans  it  dry. 
He  next  transfers  the  plate  to  a  tab^c  and  washes 
the  image  out  with  solvent.  After  this,  he  rubs  a 
thin  coating  of  asphaltum  into  the  image  aa*us 
and  stores  the  plate  in  a  cool,  dry  place  for 
future  use. 

He  then  washes  the  blanket  with  blanket  wash 
or  a  suitable  solvent  and  prepares  the  press  for 
the  next  plate. 

At  the  end  of  the  day,  he  generally  removes 
all  ink  from  the  fountain  and  cleans  the  foun- 
tain, rollers,  and  blanket.  Unless  these  parts  are 
cleaned  thoroughly,  the  ink  will  dry  hard  and 
cause  future  trouble.  Roller  wash  or  other 
suitable  solvent  may  be  used  for  this  purpose. 

Flammable  solvents  should  not  be  used 
aboard  ship.  If  they  arc  used  in  shore  establish- 
ments, the  pressman  must  see  that  there  is 
adequate  ventilation  and  he  must  keep  away 
from  open  flames.  Ink  and  solvent-soaked  rags 
are  generally  kept  in  safety  cans  and  these  cans 
are  emptied  daily  to  prevent  spontaneous  com- 
bustion. 

The  pressman  often  washes  the  blanket  with 
both  blanket  wash  and  water  to  remove  all  ink 
and  gum  deposits.  He  also  cleans  tlie  cloth- 
covered  dampening  rollers  with  water,  and 
(when  they  arc  extremely  dirty)  with  a  special 
cleaning  solution.  He  changes  the  roller  covers 
when  they  get  too  dirty  to  do  tJieir  woric 
effectively.  You  have  already  seen  how  this  is 
done. 


TYPES  OF  PRESSES 

Aboard  ship,  you  are  likely  to  come  across 
the  23"  X  36"  and  the  19"  X  25"  Harris  presses, 
the  14"  X  20"  (Chief  20  or  Chief  20-A)  press, 
manufactured  by  the  American  Type  Founders: 
the  A.  B.  Dick,  Models  350  and  383:  the 
Miehle-Goss-Dexter,  Model  22-C:  and  the  Multi- 
lith.  Model  1250  manufactured  by  the  Addresso< 
graph-Multigraph  Company. 

This  list  is  not  all-inclusive.  There  are  many 
other  good  offset  presses  put  out  by  several 
different  companies  and  you  may  come  across 
some  of  these  presses  at  shore  stations.  Since  it 


would  be  impossible  to  cover  all  types  of  presses 
in  i*  manual  such  as  this  one,  the  discussion  in 
this  text  is  limited  to  those  presses  which  you 
are  most  likely  to  come  across  in  your  work 
aboard  ship. 


SAFETY  HABITS  AROUND  THE 
OFFSET  PRESS 

Accidents  arc  tlie  result  of  doing  things  the 
wrong  way.  Safety  practices  and  procedures 
should  become  a  habit  from  constant  observance 
of  safe  procedures. 

First  aid  should  be  obtained  for  all  injuries, 
no  matter  how  small.  This  serves  as  a  guard 
against  infection  and  prevents  delay  in  healing. 

Cleanliness 

Sloppy  cleaning  habits  and  disregard  for 
putting  things  in  their  proper  places  can  lead  to 
many  accidents.  The  following  is  a  check  off  list 
for  general  use.  You  should  add  items  which 
may  be  of  value  in  your  own  shop. 

L  Are  oil  drip  pans  and  oil  troughs  empty 
or  packed  with  cotton  to  prevent  lube 
oil  from  spreading  over  the  deck? 

2.  Are  safety  containers  for  solvents  mil- 
able  and  in  use? 

3.  Are  metal  rag  containers  being  used? 

4.  Are  waste  containers  for  paper  provided 
and  used? 

5.  Are  there  no  ink  cans  on  floor  or 
platforms? 

6.  Arc  no  tools  left  on  walkways? 

7.  Are  there  no  items  of  wearing  apparel 
hanging  on  the  control  stations  or  press 
frame? 

8.  Are  rollers  properly  racked  so  as  not  to 
come  loose? 

9.  Are  the  floor,  platform,  and  steps  free  of 
grease  and  oils? 

10.  Are  areas  around  presses  free  from  boxes 
and  litter  on  the  floor? 

Safety  in  Press  Operation 

Tlie  correct  way  is  the  only  safe  way  in  press 
operation.  Personal  safety  factors,  as  well  as 
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mechanical  and  general  shop  conditions  should 
be  considered.  Check  your  procedures  to  see 
that  you  observe  the  following  practices: 

1.  Shirts  must  be  tucked  in  trousers  at  all 
times  with  sleeves  rolled  up  or  buttoned 
cuffs  to  insure  that  material  cannot  be 
caught  in  press  gears  or  rollers  and  on 
projecting  levers.  Trousers  must  be  cuff- 
less  and  not  baggy  so  as  to  snag  on 
protrusions-  If  aprons  are  worn  they 
must  fit  snug  and  tied  lightly  so  that  if 
they  are  caught  on  moving  parts  the 
apron  will  come  off  without  dragging  the 
wearer  into  the  machinery. 

2.  The  desire  to  keep  oncz  hands  and 
fingers  intact  should  take  preference 
over  the  wearing  of  jewelry. 

3.  Leaning  against  presses  that  are  mnning 
or  resting  hands  near  moving  parts  in- 
vites disaster. 

4.  Do  not  carr>'  tools  in  pockets  because 
they  may  drop  into  moving  machinery 
or  cause  someone  to  slip  on  them  if 
dropped  on  the  deck. 

5.  Proper  sized  tools  must  be  used  when 
making  adjustments  so  as  not  to  round 
off  bolt  heads  and  damage  equipment. 

6.  Unauthorized  operation  of  a  press  that 
you  are  not  familiar  with  is  dangerous. 
Do  not  attempt  to  operate  a  press 
without  being  instructed  in  complete 
detail. 

7.  Do  not  attempt  to  oil  any  press  while  it 
is  mnning.  Always  stop  the  press  to  clear 
jams,  to  oil,  to  set  and  to  make  adjust- 
ments, to  make  repairs,  or  to  clean. 
Always  stop  the  press  to  pick  off  hickies. 

8.  Replace  all  guards  before  press  is  started. 


Guards 

Offset  presses  have  adequate  guards  included 
in  their  design.  Sometimes  these  guards  are 
removed  or  lost  and  never  replaced.  Some 
operators  become  very  careless  after  operating 
the  same  press  day  after  day,  and  do  not  use 
these  guards.  Needless  to  say,  this  is  a  very 
dangerous  way  of  doing  a  job.  Any  piece  of  fast 
moving  machinery,  such  as  a  printing  press. 


presents  many  ways  to  be  caught  and  pulled  into 
the  worics.  Always  check  the  safety  guards  on 
your  press  and  be  sure  they  are  in  place  before 
starting  the  press.  Some  points  to  check  are 
listed  below: 

1.  In-running  cylinders  and  rollers. 

2.  Between  the  blanket  cylinder  and  the 
plate  cylinder. 

3.  Gears  at  the  edge  of  plate  and  blanket 
cylinder. 

4.  Chain  delivery. 

5.  In  addition  you  should  check  your  par- 
ticular press  for  all  exposed  gears  and 
cylinders  for  places  that  could  grab  an 
offered  finger  or  piece  of  clothing. 

Press  Controls 

A  press  operator  should  acquaint  himself  with 
all  operating  controls  and  the  exact  placement 
of  the  switch  stations  before  starting  any  press. 
He  should  also  know  the  location  of  the  master 
switch,  the  fuse  box,  and  the  speed  control 
adjustment 

Making  sure  everyone  is  in  the  clear  before 
pushing  the  mn  button  can  save  a  lot  of  pain 
and  suffering  for  an  unsuspecting  person  that 
may  be  leaning  on  the  machine  out  of  your  line 
of  sight.  Always  make  sure  the  safe  button  is 
locked  in  when  you  are  working  on  a  standing 
press  while  cleaning  or  adjusting  or  repairing  it 

Make  sure  you  hit  the  correct  button  when 
inching  the  press  or  reversing  inch.  When  remov- 
ing or  replacing  a  plate  or  blanket  this  may  mean 
the  difference  between  a  short  or  normal  finger. 

Washing  Operations 

You  should  always  use  caution  when  washing 
up  the  ink  fountain,  or  cleaning  blankets,  plates, 
rollers,  and  parts  of  the  press.  The  following  are 
precautions  which  should  be  followed. 

1 .  Do  not  smoke  while  using  solvents. 

2.  Take  only  small  amounts  of  solvent  to 
the  press  and  use  only  approved  safety 
cans. 

3.  Avoid  spilling  a  solvent  on  the  deck;  it 
may  flow  to  where  a  bystander  is  smok- 
ing and  flame  up  following  the  trail  to 
tlie  main  source. 
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4.  Insure  adequate  ventilation  while  using 
solvents. 

5.  Do  not  use  solvents  directly  on  your 
body  to  remove  grease  or  ink.  This  may 
cause  a  rash. 

6.  Always  place  rags  and  materials  used  in 
'  washing  up  in  a  safety  approved  metal 

container  until  they  can  be  dumped. 

CLASSIFIED  MATERIAL 

You  should  take  special  precautions  in  the 
handling  of  classified  material,  since  there  are 
many  places  in  a  printing  press  where  pieces  of 
tom  paper  from  a  sheet  jam  or  even  full  sheets 
can  hide  from  the  normal  quick  visual  inspection 
given  in  clean  up  operations.  For  this  reason, 
upon  completion  of  a  nin  of  classified  .naterial, 
you  should  always  check  base  and  oil  pan  area. 
Look  particulariy  behind  motors  and  belt 
guards.  Inspect  every  dark  comer  under  the 
press.  Also  check  the  cylinder  gaps,  around  the 
feedboard  area,  and  the  delivery  end  of  the 
press.  You  should  make  sure  that  no  printed 
sheets  are  left  i'^  the  feeder,  and  last,  but  not 
least,  you  should  carefully  clean  the  image  off 
fte  blanket  and  impression  cylinder,  because  it 
is  possible  to  read  the  image  in  these  areas  when 
the  press  is  left  standing.  They  may  also  produce 
a  ghost  of  the  old  image  on  the  next  sheets 
printed  when  a  new  job  is  put  on  the  press. 

Bum  bags  should  be  used  for  waste  material 
at  all  times  when  you  are  running  classified  jobs. 
Arrangements  should  also  be  made  for  the 
disposal  of  metal  plates  and  the  negatives  if  the 
job  is  a  one  time  only  nin. 


FIRE  PROTECTION 

If  a  small  fire  occurs  in  the  print  shop,  you 
may  be  able  to  extinguish  it  by  taking  imme- 
diate action  with  a  portable  fire  extinguisher. 
However,  if  the  fire  is  beyond  your  control,  you 
should  spread  the  alarm  and  take  whatever 
action  is  possible  until  the  fire  party  arrives  on 
the  scene.  If  possible,  secure  the  ventilation 
system,  but  don't  hand  around  a  smoke-filled 
compartment  until  you  are  overcome.  Members 
of  the  fire  party  will  be  equipped  to  enter  the 


smoke-filled  area  and  bring  the  fire  under 
control. 

You  will  find  extinguishers  distributed  at 
convenient  locations  in  your  area.  Do  not  allow 
the  snow  formed  by  the  liquid  carbon  dioxide  to 
contact  your  skin  when  you  arc  using  the  COj 
applicator;  it  may  produce  blisters  and  cause 
very  painful  bums. 

Fire  prevention  emphasizes  the  importance  of 
good  housekeeping  and  the  safe  handling  of 
flammable  chemicals.  The  personnel  of  a  litho- 
graphic pressroom  should  also  know  what  fire 
prevention  measures  exist.  Everyone  should  be 
familiar  with  the  following: 

1 .  How  to  report  a  fire. 

2.  What  to  look  for  in  making  a  fire 
prevention  inspection  of  your  immediate 
work  area. 

3.  How  to  use  the  fire  equipment  available. 

4.  How  to  ensure  that  all  hands  are  fire 
prevention  conscious  at  all  times. 

Basic  Military  Requirements,  NavPers  10054, 
discusses  various  types  of  fires  and  fire  fighting 
equipment.  You  should  refer  to  it  for  further 
information  on  the  subject. 


SUMMARY 

The  offset  press  may  be  divided  into  three 
main  parts:  the  feeder,  the  printing  unit,  and  the 
delivery.  The  inking  and  dampening  systems  are 
a  pait  of  the  printing  unit. 

The  operation  of  each  of  these  units  is 
automatic,  once  the  press  is  set  up.  The  adjust- 
ments involved  in  setting  up  the  press  for  a  new 
job  are  known  as  makeready  or  press  prepara- 
tion. 

At  the  beginning  of  the  day,  the  operator  oils 
the  press.  Then  he  fills  the  ink  and  water 
fountains  and  runs  the  press  a  few  minutes  to 
allow  the  ink  and  water  to  distribute  over  the 
rollers. 

Next,  he  clamps  the  plate  on  the  plate 
cylinder,  adding  sheets  of  paper  packing  behind 
it,  if  necessary,  to  obtain  the  proper  printing 
pressure  between  the  plate  and  the  blanket. 

The  blanket  must  also  be  mounted  and 
underpacked,  but  once  tliis  has  been  done. 
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further  changes  will  be  unnecessary  unless  it 
becomes  damaged  or  worn.  The  pressure  be- 
tween the  blanket  and  impression  cylinder  must 
be  adjusted  if  the  stock  to  be  mn  is  considerably 
thicker  or  thinner  that  that  used  for  the  previous 
job. 

Besides  adjusting  the  ink  and  water  for  even 
distribution,  the  pressman  must  set  the  feeder 
and  delivery  units  for  the  size  of  the  sheet  being 
lun.  He  must  also  adjust  certain  devices  on  the 
feed*board  which  control  tiie  sheet  as  it  is 
carried  to  tfie  printing  unit 

When  he  starts  the  press  again,  he  pushes  a 
lever  to  lower  the  water  rollers  to  the  plate.  A 
moment  later,  he  drops  tfie  inking  rollers  by  a 
similar  method.  As  soon  as  the  plate  has  inked, 
he  prints  a  few  trial  sheets. 

He  checks  these  sheets  for  defects,  ink  dis- 
tribution, and  ^e  position  of  the  image,  and  if 
necessaiy,  stops  tiie  press  and  makes  corrections. 
After  corrections  have  been  made,  he  is  ready  to 
start  production. 

Most  presses  have  two  sets  of  starting  and 
stopping  buttons.  One  controls  the  press;  and 
tiie  other,  tiie  vacuum-pump  which  supplies  the 
suction  and  blast  for  tiie  feeder.  These  buttons 
and  other  control  levers  are  generally  located  on 
the  near  (operator's)  side  of  the  press.  Larger 
presses  have  additional  starting  and  stopping 
buttons  located  at  the  delivery  end  of  the 
machine. 

The  press  is  set  in  motion  when  the  start 
button  is  pushed.  But  the  sheets  do  not  begin 
feeding  through  until  the  operator  turns  on  tiie 
vacuum  pump  and  (on  some  presses)  pushes  a 
lever  that  sets  the  feeder  in  motion. 

When  the  feeder  is  turned  on,  blowers  sepa- 
rate tile  top  sheets  in  the  paper  stack  (which  has 
been  loaded  on  an  automatic  elevating  feed 
table).  Suction  feet  tiien  catch  the  top  sheet  and 


move  it  to  tiie  edge  of  tiie  feedboard,  where  it  is 
caught  by  a  set  of  forwarding  wheels  and  forced 
onto  moving  conveyor  tapes.  These  tapes  carry 
it  to  the  end  of  the  feedboard  There  it  is 
squared  for  register  by  tiie  side  and  front  guides. 

Just  before  the  sheet  reaches  tiie  front  guides 
tiie  impression  goes  on  automatically  or  the 
operator  pushes  a  lever  tiiat  tiirows  on  tiie 
impression  so  that  the  image  will  print 

The  front  guides  tiien  life  (or  recede)  to 
release  tiie  sheet,  and  a  set  of  grippers  (con- 
tained in  a  recess  in  the  impression  cylinder) 
close  on  tiie  edge  of  it  and  draw  it  through  the 
printing  unit 

As  the  cylinders  revolve,  the  plate  is  carried 
fint  under  tiie  water  rollers;  tfien  under  tiie 
inking  rollers;  and  finally,  against  tiie  blanket 
The  blanket  receives  the  inked  image  and  trans* 
fers  it  to  the  paper  which  is  forced  against  it  by 
tiie  impression  cylinder. 

As  the  sheet  emerges  from  the  printing  unit, 
tfie  cylinder  grippers  release  it  to  a  set  of 
traveling  delivery  grippers.  These  grippers  carry 
the  sheet  to  tiie  end  of  the  press  and  deposit  it 
on  a  delivery  platform.  Automatic  joggers  keep 
the  stack  of  printed  sheets  even,  and  an  auto- 
matic lowering  device  lowers  the  platform  as  the 
sheets  are  delivered. 

At  the  end  of  the  run,  the  pressman  removes 
the  plate  and  prepares  it  for  storage.  He  then 
washes  the  blanket  and  sets  up  the  press  for  the 
next  job  to  be  run.  At  tfie  end  of  tfie  day,  he 
removes  the  ink  from  the  fountain  and  washes 
and  cleans  tiie  press  thoroughly. 

Operating  parts  and  adjustments  vary  from 
press  to  press,  but  if  a  pressman  understands  the 
basic  operating  principles,  he  can  switch  from 
one  model  to  another  with  a  minimum  of 
instruction. 
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PRESS  DIFFICULTIES 


Difficulty 


Cause 


Remedy 


1*  Plate  does  not  take 
ink* 


a*  Form  rollers  do  not  con- 
tact plate* 


2.  Plate  not  inked 
uniformly* 


b*  Plate  entirely  blind 


a.  Ink  fountain  incorrectly 
adjusted* 

b.  Rollers  improperly  set. 

c.  Rollers  glazed  


Metal  rollers  stripping. 
(Rollers  fail  to  take 
ink.) 


e. 


Dampeners  improperly 
set. 


Plate  does  not  print 
or  prints  unevenly 
on  blanket. 


Insufficient  pressure, 
or  cylinders  not  parallel. 


Check  setting  of  form  rollers  by 
dropping  inked  rollers  against  a 
dry  plate.  Inked  lines  left  on  plate 
should  be  1/8  to  3/16  inch  wide 
and  uniform  from  end  to  end.  Ad- 
just form  rollers  if  necessary. 

Image  does  not  accept  ink,  due  to 
defect  in  plate.  Dry  plate  and 
reduce  water  supply.  If  this  does 
not  help,  replace  plate. 

Adjust  thumbscrews  on  fountain  as 
necessary. 

See  item  la. 

Usually  due  to  ink  and  drier  re- 
maining in  pores  of  rollers.  Shut 
down  press;  remove  rollers  and 
wash  thoroughly  with  roller  wash. 
Remove  glaze  with  fine  pumice 
powder  and  roller  wash.  If  ex- 
tensive, have  roller  reground. 

If  due  to  glazed  rollers,  correct  as 
in  item  2c.  If  not,  wash  metal 
rollers  with  2  percent  nitric, 
acetic,  or  hydrochloric  acid  solu- 
tion on  rag,  assisting  with  pum- 
ice powder.  Wipe  with  roller 
wash  and  with  water  after  apply- 
ing acid. 

Check  setting  of  form  roller  by 
dropping  it  against  a  dry  plate. 
Examine  wet  line  on  plate.  It 
should  be  1/8  to  3/16  inch  wide 
and  even  from  end  to  end.  If  it  is 
not,  adjust  dampener  form  roller 
as  necessary. 

Check  setting  between  cylinders. 
Adjust  as  necessary. 
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PRESS  DIFFlCtJLTIES-Continued 


Difficulty 

Cause 

Remedy 

3. 

Plate  does  not  print 
or  prints  unevenly 
on  blanket^Con. 

b. 

May  be  due  to  worn  blanket  or  in- 
jury or  warping  of  cylinder.  Un- 
derpack  low  areas  of  blanket  with 
pieces  of  tissue  paper  torn  to  con- 
form to  shape  of  low  areas.  Secure 
with  rubber  cement. 

c. 

Dents  in  blanket  

If  not  severe,  dents  usually  dis- 
appear if  left  alone.  Swell  blanket 
in  low  area  by  holding  rag  damp- 
ened with  blanket  wash  over  it  for 
2  or  3  minutes.  If  dents  are  deep, 
shift  plate  or  reverse  blanket  so 
dent  does  not  show  in  printing. 

d. 

Water  and  ink  distribu- 
tion unbalanced. 

Check  and  correct  distribution  as 
necessary. 

e. 

Wash  thoroughly  with  water  and  gas- 
oline to  remove  deposits  of  gum 
and  ink.  If  still  glazed,  remove 
from  press  and  scrub  well  with 
roller  wash  and  pumice  powder. 

f. 

Inspect  plate  in  doubtful  areas  with 
magnifying  glass  to  see  if  plate  is 
at  fault.  If  image  appears  to  be 
glazed  over,  go  over  glazed  areas 
with  etch;  Uien  rub  up  im- 
age. If  this  does  not  work,  re- 
place plate. 

g-- 

Gum  may  not  be  applied  evenly  or 
gum  may  be  soured.  Results  in 
image  areas  being  desensitized  to 
grease.  Wash  out  with  plate  wash. 
Rub  up  wet  with  alternate  strokes 
of  a  wet  sponge  and  rag  dabbed  in 
press  ink. 

Image  does  not 
print  on  paper. 

a. 

Paper  does  not  feed 
prqperly. 

Check  feeder  setup. 

b. 

Improper  contact  between 
impression  and  blanket 
cylinder. 

Adjust  pressure  between  blanket 
and  impression  cylinder. 

5. 

Impression  not 
uniform. 

a. 

Impression  poor  on  plate 
or  blanket. 

See  corrections  for  plale  or  blanket, 
items,  1,  2,  and  3. 
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PRESS  DIFFICULTIES— Continued 


Difficulty 

Cause 

Remedy 

Impression  not 
uniform^Con. 

b. 

Impression  cylinder  out 
of  parallel  with  blanket. 

Adjust  as  necessary. 

6. 

Ink  impression  too 
heavy* 

a. 

Reduce  number  of  notches  of  ink 
feed  or  turn  fountain  adjusting 
screws  oacK  unuormiy. 

b. 

Stiffen  ink  with  small  quantity  of 
No.  8  varnish  (body  gum).  See 
chapter  18  for  discussion  of  inks. 

c. 

Insufficient  water  .... 

usually  associated  witn  locai  eaten 
up  of  ink.  Increase  water  to  mini- 
mum required  to  print  properly. 

d. 

image  siurreci  or 
streaked. 

May  be  due  to  end  play  in  form 
rollers.  Check  and  reduce  play 
as  necessary.  May  also  be  due  to 
glased  form  rollers  slipping. 
Remove  glaze. 

e. 

Due  to  loose  blanket.  Tighten  as 

7. 

Impression  gray. 

a. 

X\CUUCc                 lU  tliillilllUIli  A  Cl^UlA 

for  printing  without  ink  catching 
up. 

b. 

Increase  ink  supply  at  fountain. 

c. 

06c  llculD  01  «invl  0)^» 

d. 

See  item  3e. 

e. 

Insufficient  printing 
pressure. 

See  item  4b. 

f. 

Ink  has  absorbed  excessive  water. 
Kepiace  inK. 

Plate  scums,  tints, 
or  fills  in. 

a. 

Attempt  to  clean  plate  with  strong 
plate  etch  or  concentrated  fountain 
solution.  If  this  does  not  remove 
scum,  replace  plate.  To  remove 
local  tint,  use  snakeslip  followed 
with  plate  etch  and  then  wash  with 
water. 

b. 

Insufficient  water  .... 

Increase  water  feed. 
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PRESS  DIFnCXJLTIES-Continued 


Difficulty 

Cause 

Remedy 

8.  Plate  scums,  tints, 
or  fills  in-Con. 

c. 

Insufficient  acid  in  water. 

Replace  fountain  solution  with 
properly  mixed  solution  if 
necessary. 

d. 

Replace  ink. 

e. 

Wash  dampeners  with  water  and  ink 
solvent  or  change  covers. 

f . 

Paper  not  intended  for  offset  print- 
ing may  contain  chemicals  that 
cause  plate  to  scum.  If  such  stock 
is  used,  frequent  washups  and 
more  acid  in  fountain  may  be 
necessary. 

May  be  due  to  faulty  platemaking  or 
graining  operation  or  to  plate  dry- 
ing on  press*  Application  of 
strong  etch  may  help;  otherwise 
discard  plate. 

h. 

Scumming  or  catch  up  on 
sides. 

May  be  caused  by  dampener  covers 
drawn  too  tightly  over  ends  of 
rollers.  Correct  cause. 

i. 

Old  work  shows  through 
as  ghost  image. 

Due  to  defective  plate  or  blanket. 
For  defective  plate,  see  item  8a. 
If  due  to  defective  blanket,  re- 
place with  new  blanket  and  hang 
old  one  up  to  dry.  On  Multilith, 
ghost  images  (about  1/2  inch  below 
main  image)  may  be  due  to  too 
much  tension  on  dampener  form 
roller  or  insufficient  water.  Cor- 
rect cause. 

j. 

Local  catch  up  of  ink  on 
plate. 

May  be  due  to  unevenness  in  mol- 
leton  covers  on  dampeners  or 
dampeners  not  contacting  plate 
uniformly.  Adjust  form  roller  to 
contact  plate  uniformly.  Change 
cover  if  necessary. 

9.  Image  disintegrates 
(walks  away). 

a. 

Fountain  solution 
incorrect. 

Prepare  new  solution  following 
directions  on  bottle  or  add  more 
water. 
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PRESS  DIFFICULTIES-Contlnued 


Difficulty 

Cause 

Remedy 

Image  disintegrates 
(walks  away)— Con. 

b. 

Incorrect  pressure  be- 
tween blanket  and  impres- 
sion cylinder  or  segment. 

Too  much  pressxire  will  cause  wear 
on  plate.  Adjust  as  necessary. 

c. 

Try  procedure  in  item  3f,  or  re- 
place plate. 

10. 

Paper  difficulties. 

a. 

Paper  plucks  in  printing. 

Ink  may  be  too  stiff  for  a  coated  or 
soft  stock.  Reduce  with  No.  00 
varnish. 

b. 

Does  not  feed  properly. 

Jog  paper  to  separate  sheets  and 
get  air  between  them  before  load- 
ing press.  Adjust  feeder  to  lift 
paper  prc^erly.  Check  suction 
and  blast.  If  necessary  clean 
valves  and  suction  and  blast  lines. 
Adjust  front  and  side  guides,  feed 
rollers,  (^liper,  and  other  con- 
trols if  necessary. 

c. 

Paper  does  not  lie  flat. 

Due  to  variation  in  absorbed  mois- 
ture in  paper.  Condition  paper  by 
hanging  or  separating  stock  into 
small  piles.  Run  stock  through 
the  press  against  a  blank  plate 
(with  diimpeners  but  not  ink  roll- 
ers on)  to  equalize  moisture 
content. 

d. 

Check  suction  and  blast;  lower 
height  of  stack.  Adjust  separator 
finger  and  caliper  if  necessary. 

e. 

Suckers  fail  to  pick  up 
sheet. 

Increase  suction  and  blast.  Raise 
stack;  remove  separator  finger  if 
necessary. 

f. 

Stock  damages  blanket. 

Generally  due  to  heavy  stock.  Ad- 
dust  pressure  between  blanket 
and  impression  cylinder  or  seg- 
ment. Use  old  blanket  when  run- 
ning heavy  stocks. 

11. 

a. 

Parallel  displacement 
of  image. 

Adjust  press  to  register  by  shifting 
side  guides  or  rotating  undercut 
section  of  plate  cylinder  as  re- 
quired. On  Multilith,  check  cam 
band  adjustment. 
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PRESS  DIFFICULTIES-Continued 


Difficulty 

Cause 

Remedy 

11. 

Misregister* 
Con. 

b. 

Image  twisted  on  plate. 

c. 

In  color  work,  image  for 
second  color  does  not 
register  with  image  for 
first  color. 

May  be  due  to  change  in  moisture 
of  stock.  Try  conditioning  stock 
as  in  item  10c.  May  also  be  due 
to  incorrect  camera  setting  or 
change  in  size  of  film  negative.  If 
error  is  large  have  plate  remade. 

d. 

Varying  misregister. 

Usually  occurs  in  feeding.  Reduce 
botmce  of  paper  by  aligning  pile 
to  minimum  contact  required  by 
side  guide.  Set  brush  or  skid 
(rider)  rollers  Just  off  tail  edge  of 
sheet  when  it  is  against  the  front 
guides  to  prevent  sheet  from 
botmcing  when  it  hits  the  guides. 
Use  additional  sheet  controls  to 
drag  on  sheet  or  reduce  speed  of 
press. 

12. 

Ink  offsets  from 
one  sheet  onto  the 
back  of  another. 

a. 

Rprltipp  ink  suddIv  at  fnunta.in 

b. 

Ink  does  not  dry.  Due 
to  insufficient  drier; 
excessive  vehicle; 
excessive  humidity  or 
emulsifi  cation  of  ink. 

Add  Hripr  tn  ink  as  necessarv.  If 
ink  is  emulsified,  replace.  Re- 
duce press  speed. 

c. 

Coated  or  hard  finished  stock  re- 
quires more  drier  in  ink.  De- 
crease press  speed. 

d. 

Static  is  encountered  whenever  the 
relative  humidity  of  the  press- 
room falls  below  35  percent.  When 
present,  sheets  cling  together  or 
to  the  press,  interfering  with 
normal  feeding  and  printing.  To 
eliminate,  increase  humidity  of 
pressroom.  Static  difficulties  can 
be  reduced  by  grounding  press  and 
by  stretching  tinsel  across  press 
at  several  places  along  paper  de- 
livery path  to  absorb  static  charge 
in  paper. 
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PRESS  DIFnCULTIES-Continued 


Difficulty 

Cause 

Remedy 

12.  Ink  offsets  from 
one  sheet  onto  the 
back  of  another*- 
Con» 

e.  Sheets  piled  too  hi^  in 
paper  receiver. 

Weight  of  stack  forces  sheets  to- 
gether and  causes  offset.  Empty 
receiver  after  each  500  sheets  or 
oftener  if  necessary.  Do  not 
stack  wet  sheets  in  tall  piles. 
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THE  MULTILITH  1250 

4» 


THE  N AW S  SMALL  OFFSET 
PRESSES 

Smaller  offset  presses  are  often  referred  to  as 
duplicators.  These  presses  operate  on  the  same 
principle  as  large  presses,  but  diey  are  generally 
easier  to  operate  and  require  less  floor  space.  Of 
the  various  types  of  duplicators,  the  Multilith 
1250,  manufactured  by  AM  Corporation,  is  the 
model  found  most  often  in  Navy  print  shops 
afloat  and  ashore. 


blanket  cylinders,  tfie  m^ority  of  the  operator's 
controls  and  press  adjustments  are  the  same  for 
either  the  1250  or  1250W. 

The  press  speed,  usually  designated  as  '"im* 
pressions  per  hour"  or  IPH,  is  4,500  to  9,000- 
When  the  sheet  being  printed  is  over  14''  long,  it 
is  recommended  that  the  press  by  run  at  a 
maximum  of  6000  IPH.  Stock  weights  from  13 
lb.  bond  to  3-ply  card  stock  can  be  run  throu^ 
the  press.  The  capacity  of  the  feeder  unit  is 
5000  sheets  of  20  lb  bond  paper. 


MULTILITH  1250 

There  are  several  models  of  the  basic  Multilith 
1250  offset  press.  Shown  in  figure  12-1  is  the 
standard  model  of  the  press.  The  same  basic 
press  is  shown  in  figure  12-2  with  a  receding 
stacker  delivery  unit.  In  addition  to  the  differ- 
ence of  the  two  presses  shown,  you  may  find 
sli^t  changes  in  different  presses,  depending  on 
when  they  were  manufactured.  For  instance,  the 
single  lever  control  is  a  relatively  new  feature 
tiiat  was  introduced  in  1965.  There  are  many 
presses  still  in  use  without  this  feature. 

Press  Specifications 

The  standard  1 250  press  prints  sheets  as  large 
as  11"  X  14"  and  as  small  as  3"  X  5".  Its* 
maximum  image  area  is  9  1/2"  X  13"  with  a 
minimum  sheet  lead  edge  gripper  margin  of 
5/16".  There  is  another  model  of  the  basic  press, 
designated  a  1250W,  which  is  equipped  with  16 
1/2"  cylinders  which  increases  the  maximum 
image  size  to  1/2"  X  16  1/2"  with  a  maximum 
sheet  size  of  ir'X  17". 

Unless  specificaUy  noted,  all  references  in  this 
diapter  pertain  to  the  basic  1250  model  press.  It 
should  be  noted  however  that  with  the  excep- 
tion of  certain  adjustments  to  the  plate  and 


Operator*s  Controls 

The  operator's  controls  and  press  components 
are  shown  in  figure  12-3.  The  sheets  are  fed 
through  the  press  when  the  machine  switch  and 
vacuum  feed  switch  are  flipped  up  and  the 
blower,  and  vacuum  controls  are  adjusted  so  that 
the  sheets  are  fed  evenly  and  consistently  into 
the  press. 

A  lever  called  the  single  lever  control  operates 
the  printing  unit  There  are  four  lever  positions: 
Off;  Moist;  Ink;  and  Print  (See  figure  12-4.) 

The  sheet  counter  registers  up  to  99,999  and 
can  be  manually  reset  by  the  knurled  wheel.  The 
counter  only  registers  the  sheets  that  pass 
through  the  printing  unit;  it  does  not  count 
cylinder  revolutions. 

The  speed  control  knob  is  located  at  the 
delivery  end  of  the  press.  The  speed  control 
should  be  adjusted  only  when  the  press  is 
operating. 


DAMPENING  (REPELEX)  SYSTEM 

Figgure  1 2-5  shows  a  diagram  of  the  printing 
unit  of  this  press,  and  figure  12-6  shows  a 
close-up  of  the  dampening  unit  The  dampening 
is  identified  by  the  manufacturer  as  the  Repelex 
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Figure  12-2-Multilith  1250  prms  jquipped  with  a  chain  delivery  unit 
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S7.741(57C)BX 

Figure  12-3.*Operator's  controls. 


solution.  The  fountain  solution  is  prepared 
according  to  the  instructions  for  its  use  and 
poured  in  the  bottle  which  is  then  placed  in  the 
fountain  in  an  inverted  position.  (See  fig.  12-7«) 
As  the  fountain  solution  is  expended,  a  vahre 
within  the  bottle  releases  solution  from  the 
bottle  to  replenish  the  supply  and  keep  the 
fountain  solution  at  a  constant  level  in  the 
fountain. 

The  dampening  rollers  shown  in  figure  12-5 
include  a  molleton-covered  form  roller  (A),  a 
metal  oscUlating  rider  roller  (B),  a  molleton- 
covered  ductor  roller  (C),  and  a  knurled  foun- 
tain roller. 

When  the  press  is  in  operation,  the  knurled 
fountain  roller  revolves  in  the  fountain  pan, 
picking  up  a  thin  film  of  water,  which  it  yields 
to  the  molletoit-covered  ductor  roller-  The 
ductor  roller  swings  back  and  forth,  alternately 
touching  the  fountain  roller  and  the  rider  roller. 

The  rider  roller  receives  the  solution  from  the 
ductor  and  distributes  it  to  the  form  roller.  The 
form  roller,  of  course,  contacts  the  plate,  keep- 
ing it  moist. 

The  form  roller  control  knob  (A)  shown  in 
figure  12-5  is  provided  for  raising  or  lowering 
the  form  roller.  To  drop  the  roller,  you  simply 
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A.  Lock  nut 
Figure  12-4.-Positions  of  the  single  control  le^er. 


unit,  which  is  the  trade  name  of  the  fountain 
solution  sold  by  AM  Corporation. 

The  dampening  (repelex)  system  consists  of 
four  rollers,  a  water  fountain,  and  a  large  plastic 
bottle  which  acts  as  a  reservoir  for  the  fountain 
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A.  OAMKNtNO  f OHM  ROLLCR 
a  OtOLLAl  INI  RIDER  ROLLER 
C  OUCTOft  fitoacR 

Ol  OAMKNINa  FOUNTAIN  RQUER 
E.  INK  POUtCTAIN  ROUlR 
K  OUCTOR  HOLLER 


0  LOWER  FIXED  OltTRiiUTOR  ROLLER 
H  UPPER  DiSTRIIUTOR  ROLLER 
ZW.K.  IDLER  DISTRIBUTOR  ROLLERS 
L  LOWER  OSCILLATING  ROLLER 
M.  LOWER  INK  FORM  ROLLER 
N  Ut*PER  INK  FORM  ROLLER 


A.  Form  rolltr  control 
knob 

B.  Fountain  roller  knob. 
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C.  Fountain  rolltr  (mutal) 

D.  Ductor  roller 


Figure  12*6.-*D««npenin9  (Repelex)  unit 


57,245 

Figure  12*5.~Diegrein  of  the  printing  unit  of  the 
1250  press. 

turn  the  knob  Va  turn  counterclockwise  (point- 
ing toward  the  delivery  end  of  the  press),  to  the 
"on**  position.  The  contact  action  of  the  form 
roller  to  the  plate  cylinder  is  now  controlled  by 
the  single  lever  control  (figure  12-4).  To  raise 
tfie  roller,  move  knob  (A)  back  to  its  vertical 
position  "off*. 

The  water  supply  is  i^gulated  by  a  ratchet 
which  controls  the  number  of  revolutions  per 
minute  of  the  fountain  rcJer.  To  increase  the 
supply,  you  must  push  the  feed  coi»trol  lever 
(A),  shown  in  figure  12-7.  toward  the  delivery 
end  of  the  press.  Plashing  the  lever  in  the 
opposite  direction  decreases  the  supply,  and  if 
the  lever  is  pushed  all  the  way  down  (toward  the 
feeder  end  of  the  press)  the  water  is  shut  off 
completely. 

You  can  also  cut  off  the  water  supply  by 
moving  the  contact  lever  (B),  figure  12-7, 
toward  the  feeder  end  of  the  press.  This  breaks 
the  contact  between  the  ductor  and  the  fountain 
roller. 


57.744X 

A.  Feed  control  lever         C.  Ink  form  rollers  might 

B.  Contact  lever  latch 

Figure  t2-7.-Dampening  controls. 


The  rollers  dry  out  if  the  press  is  shut  down 
for  any  length  of  time.  Tlierefore.  at  the 
beginning  of  the  day  or  after  a  long  shutdown 
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period,  most  operators  distribute  water  over  the 
rollers  with  a  sponge,  repeating  the  process  4  or 
S  times  until  the  rollers  are  damp  enough  to 
begin  operations.  During  a  run,  you  can  quickly 
and  evenly  increase  the  water  supply  to  the 
rollers  by  rapidly  making  one  or  two  clockwise 
turns  of  the  fountain  roller  knob  (B),  figure 
12-6,  at  the  time  the  ductor  roller  contacts  the 
fountain  roller. 


INKING  SYSTEM 

As  you  can  see  in  figure  12-5,  the  inking 
system  on  this  press  consists  of  an  ink  fountain 
and  10  rollers.  In  addition  to  the  fountain  roller 
(E)  and  the  ductor  roller  (F),  there  are  2  form 
rollers  (M  and  N),  2  distributor  rollers  (G  and 
H),  3  idler  distributor  rollers  (I,  J,  and  K),  and  1 
fixed  oscillating  roller  (L).  (A  large-diameter 
auxiliary  oscillator  roller  may  be  substituted  for 
the  upper  distributor  roller  (H).  This  larger  roller 
acts  as  a  reservoir  to  supply  an  increased  volume 
of  ink  to  the  form  rollers.) 

As  you  have  seen  in  chapter  11,  the  ink 
fountain  consists  of  a  steel  blade  attached  to  a 
metal  roller  in  such  a  way  as  to  form  a  reservoir 
or  trough  for  the  ink.  The  fountain  roller  is 
covered  with  a  thin  ulm  of  ink  as  it  revolves  in 
the  fountain.  It  gives  up  a  part  of  this  ink  each 
time  the  ductor  roller  touches  it.  The  ductor 
roller,  in  turn,  transfers  the  ink  to  the  lower 
distributor  roller.  See  figure  1 2-5  for  the  path  of 
the  ink  to  the  form  rollers  and  to  the  image  on 
the  plate. 

The  form  rollers  are  dropped  into  position  by 
turning  the  ink  form  roller  control  knobs  (see 
figure  1 2-3)  to  the  left.  The  rollers  actually  do 
not  contact  the  plate  until  the  single  control 
lever  shown  in  fig.  12-4  is  placed  in  the  "Ink" 
position. 

On  the  far  side  of  the  press  is  a  night  latch  or 
disengaging  lever  (C)  shown  in  figure  12-7.  You 
should  turn  this  lever  to  its  vertical  position  to 
release  the  tension  on  the  ink  form  rollers  when 
you  shut  the  press  down  at  night  or  for  an 
extended  period  of  time.  Before  you  prepare  the 
inking  system  for  operation,  you  should  place 
the  lever  in  the  horizontal  or  ''on"  position. 

To  put  ink  in  the  fountain,  you  turn  the  press 
handwheel  (figure  12-3)  until  the  ductor  roller  is 


out  of  contact  with  the  fountain  roller.  Then 
add  ink  to  the  fountain  with  an  ink  gun.  During 
operation  of  the  press,  you  may  add  ink  as 
needed  to  assure  a  steady  flow  of  ink  to  the 
fountain  roller. 

The  ink  fountain  is  provided  with  a  row  of 
adjusting  screws  (A),  figure  12-8,  which  are  used 
to  adjust  the  flow  of  ink  to  the  fountain  roller. 
When  settmg  the  screws  at  the  beginning  of  the 
run,  you  should  start  in  the  center  and  woric 
toward  the  ends  of  the  fountain.  Ensure  that  the 
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A.  ink  fountain  keys  C.  tnk  ductor  roHer 

8.  Ink  fountain  roller  knob  O.  Ink  fountain  roller 

Figure  12-8.~Adiusting  ink  fountain  keys. 


ductor  roller  is  not  contactiiig  the  fountain 
roller  and  adjust  each  screw  until  you  have  an 
even  film  of  ink  on  the  entire  roller,  as  you  turn 
the  ink  fountain  roller  counterclockwise  with 
the  fountam  roller  knob  (B),  figure  12-8.  Turn- 
ing the  screws  in  reduces  the  ink  flow  and 
turning  them  out  increases  the  flow  of  ink.  After 
you  have  adjusted  the  flow  of  ink  to  tfie 
fountain  roller,  turn  the  press  handwheel  until 
the  ductor  roller  (C)  contacts  the  ink  fountain 
roller  (D)  as  shown  in  figure  12-8.  Turn  the 
fountain  r'^ller  knob  a  few  turns  and  check  the 
film  of  ink  on  the  ductor  roller  for  smoothness 
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and  evenness.  Further  adjustment  of  the  adjust- 
ing screws  may  be  necessary  to  obtain  a  smooth, 
even  film  of  ink. 

The  amount  of  ink  flowing  from  the  fountain 
roller  to  the  inking  rollers  may  be  regulated  by 
the  ink  control  lever  (A)  figure  12-9  over  a  rangf 
of  16  positions  on  the  scale  (B).  Placing  the  lever 
on  zero  on  the  scale  shuts  off  the  ink  supply. 
Moving  the  lever  up  on  the  scale  gradually 
increases  the  flow  of  ink.  For  the  average 
lunning  position,  you  should  place  the  lever 
between  #4  and  #8.  When  you  are  preparing  the 
press  for  operation  or  if  you  require  an  extra 
amount  of  ink  during  a  run,  you  turn  the 
fountain  roller  knob  (C)  a  few  extra  turns  by 
hand  as  the  ductor  roller  contacts  the  fountain 
roller. 


57.247(57C)X 

A.  Ink  control  lever  C.  Ink  fountain  roller 

B.  Scale  knob 

Figure  12-9.-lnk  fountaia 


BLANKET  CYLINDER 

The  blanket  is  provided  with  loops  which  may 
be  attached  to  hooks  on  each  end  of  the  blanket 
cylinder  as  shown  in  figures  12*  10  and  12-11.  To 
attach  the  blanket  to  the  cylinder,  rotate  the 
handwheel  to  turn  the  press  by  hand  until  the 
hooks  in  the  lead  clamp  (B),  figure  12-10,  are 


accessible.  Attach  the  loops  in  one  end  of  the 
blanket  to  the  hooks  of  the  lead  clamp.  Hold  the 
trailing  end  of  the  blanket  taut  and  turn  the 
handwheel  until  the  hooks  in  the  trailing  clamp 

(A)  ,  figure  12-11,  become  accessible.  After  both 
ends  of  the  blanket  have  been  attached,  stretch 
the  blanket  taut  by  tightening  the  clamp  screws 

(B)  and  securing  them  with  locknuts  (C),  as 
shown  in  figure  12-11.  Run  30  to  40  impressions 
and  then  check  the  clamp  screws  and  retighten 
them  if  necessary. 

It  is  not  necessary  to  underpack  the  blanket 
with  paper  unless  it  is  damaged  or  wom.  You 
can  often  bring  up  low  areas  on  damaged 
blankets  by  spotting  or  underpacking  them  with 
pieces  of  paper. 

Most  operators  keep  least  two  blankets  on 
hand,  rotating  diem  periodically  so  that  each 
can  have  a  resting  period.  This  lengthens  the  life 
of  the  blanket.  When  a  blanket  is  not  in  use,  a 
coating  of  dust  bloom)  may  form  on  its 
surface,  so  always  clean  blankets  thoroughly 
with  blanket  wa^  and  lightly  dust  tfie  rubber 
surface  with  Multilith  ''Blanket  dust''  before 
stowing  the  blanket  or  putting  it  on  the  press. 


MOUNTING  THE  PLATE 

The  Multilith  1250  uses  all  types  of  plates 
including  those  made  from  metal,  paper,  or 
plastic.  The  most  common  style  of  plate  used  on 
the  press  is  the  punched  type.  The  holes  in  each 
end  of  the  pbte  simply  fasten  overthe  hooks  on 
the  plate  cylinder.  (See  fig.  12-12.)  Spring 
tension  on  the  tail  clamp  normally  holds  the 
paper  masters  taut,  although  it  is  best  to  tighten 
the  metal  plate  around  the  cylinder  with  the 
thumbscrew  that  is  located  on  the  tail  clamp. 

Some  models  of  the  press  are  equipped  with  a 
^!ate  cylinder  clamp  that  accepts  straightedge 
plates  as  well  as  the  looped  or  punched  type.  To 
insert  a  straightedge  plate,  you  must  depress  the 
clamp  with  your  left  hand  as  you  insert  the  plate 
into  the  clamp  with  the  right  hand. 

Straightening  the  Plate  on  the 
Cylinder 

If  the  image  is  not  straiglit  on  the  plate,  it  will 
be  necessary  for  you  to  shift  the  plate  on  the 
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A.  Blanket 

B.  Lead  clamp  with  blanket  hooks 


Figure  12*iaHn$talli(.9  a  blanket 


57.248.2(57C)X 
A*  Tail  blanket  cylinder       B.  Clamp  screw 
^^^P  C.  Lock  nut. 


Figure  12-11.-Clamping  the  blanket  to  the  blanket 
cylinder. 


cylinder  so  that  the  image  will  be  square  with 
the  paper.  You  can  twist  the  plate  on  the 
cylinder  with  the  notched  adjusting  screws  (A) 
and  (D)  shown  in  figure  12-13.  Loosen  thumb- 
screws (B)  and  (F)  and  then  turn  notched 
adjusting  screw  (A)  in  one  direction  and  screw 
(D)  in  the  opposite  direction  until  the  image  is 
square  with  the  sheet. 

Raising  or  Lowering  the  Image 

You  can  raise  or  lower  the  image  on  the  sheet 
by  rotating  the  undercut  section  of  the  plate 
cylinder.  To  move  the  undercut  section,  you 
must  turn  the  press  until  a  hexagon-shaped  bolt 
at  the  far  end  (near  the  lead  edge)  of  the  plate 
cylinder  is  aligned  with  the  vertical  positioning 
control  knob  (B),  until  the  socket  on  the  end  of 
the  knob  slips  over  the  bolt  on  the  cylinder.  (See 
fig,  12-14.)  Loosen  the  bolt  by  turning  the  knob 
counterclockwise.  Then  hold  the  knob  firmly 
while  you  turn  the  press  by  hand  in  a  clockwise 
direction  to  raise  the  image  or  in  a  counter- 
clockwise direction  to  lower  it. 

As  you  can  see* in  figure  12-14,  a  scale  is 
provided  along  the  cylinder  gear  and  a  line  is 
scribed  in  tlie  undercut  section  of  the  cylinder 
to  enable  you  to  tell  how  far  you  move  the 
undercut  section.  When  you  have  moved  it  the 
proper  distance,  letighten  the  hexagon  bolt  and 
disengage  the  vertical  positioning  control  knob 
(B).  Then  wash  the  blanket  and  pull  another 
impression.  Check  the  new  position  to  see  if 
further  adjustments  are  necessary. 


AUTOMATIC  FEEDER 

The  feeder  consists  of  an  elevating  feed  table, 
a  feedboard,  front  and  side  guides,  a  pile-height 
bar,  sucker  feet,  blast  pipes,  and  various  paper 
controls.  The  function  of  each  of  these  parts  was 
described  in  chapter  1 1. 

When  you  are  ready  to  set  the  feeder,  measure 
off  on  a  piece  of  stock  to  be  run  the  amount  of 
margin  to  be  allowed  on  the  left  side  of  the 
sheet.  Indicate  this  measurement  by  making  a 
small  pencil  mark  aligned  with  the  left  edge  of 
the  image  on  the  plate. 
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Figure  12-12.— Attaching  plate  or  master  to  plate 
cylinder. 


Next,  measure  the  distance  from  the  left  edge 
of  the  plate  to  tlie  left  edge  of  the  sheet.  This 
distance  will  determine  the  setting  of  tlie  left 
guide  (HX  shown  in  figure  12-15.  For  example, 
if  the  distance  from  tlie  edge  of  the  plate  to  the 
edge  of  the  sheet  is  1  1/2  inches,  you  should  set 
your  left  side  guide  1  1/2  inches  from  the  left 
end  of  the  locating  scale  (E)  shown  in  the 
illustration. 

Turn  the  press  until  the  left  side  guide  is  at 
the  end  of  its  inward  thnist.  Then  loosen  lock 
«Cicw  and  move  the  side  guide  to  the  proper 
position,  along  the  locating  scale.  Tighten  the 
lock  screw  to  hold  the  side  guide  in  this 
position.  You  can  make  minute  adjustments 


A.  Lateral  adjustment 
screw 

B.  Lockout 

C.  Plate  tension  adjusting 
screw  (lead  edge) 
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D.  Lateral  adjustment 
screw 

E.  Plate  tension  adjusting 
saew  (tail  edge) 

F.  Lock  nut 


Figure  12-ia-Plate  cylinder  adjustment  controls. 
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A.  Night  latch 

B.  Vertical  pos:tiontng  knob 

Figure  12*14-Plate  cylinder  vertical  positioning 
control  knob. 
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Figure  12*15.-Feedboard. 


later,  if  necessary,  with  the  micrometer  disk  (C), 
shown  in  fig.  12-16.  Raise  the  lock  pin  (B)  to 
release  the  disk  and  turn  the  disk  clockwise  to 
allow  more  margin  on  the  left  side  of  the  sheet 
or  counterclockwise  to  allow  less. 

Once  the  left  side  guide  is  set,  place  a  sheet  of 
the  stock  to  be  run  on  the  feedboard,  squeeze 
clamp  (A),  and  move  the  stationary  guide  (D) 
inward  until  the  register  spring  (E)  is  compressed 
approcimately  1/16"  against  the  sheet.  The 
register  spring  keeps  the  sheet  in  light  contact 
with  the  jogger  guide. 

If  the  paper  tends  to  feed  crooked  as  it  enters 
the  printing  unit,  you  should  check  to  see  if  the 
left  side  guide  is  parallel  with  the  edge  of  the 
sheet.  Place  a  sheet  of  stock  against  the  front 
and  side  guides.  If  the  left  edge  of  the  sheet  is 
not  parallel  with  the  side  guide  when  the  sheet  is 
resting  squarely  against  the  front  guides,  adjust 
the  guide  by  loosening  lock  nut  (B)  and  turning 
the  adjusting  screw  (C),  shown  in  figure  12-17, 
until  the  guide  is  parallel  with  the  sheet.  Then 
tighten  lock  nut  (B). 


A.  Squeeze  clamp 

B.  Lock  pin 

C.  Micrometer  disk 


57.746X 

D.  Guide 

E.  Register  spring 


Figure  12-16.-Right  side  guide. 


Loading  the  Feeder 

Once  the  side  guides  are  set,  you  are  ready  to 
load  the  paper  onto  the  feed  table.  The  feed 
table  is  lowered  by  pushing  the  release  lever  to 
the  right  and  turning  the  handle  counter- 
clockwise. The  feed  table  release  lever  and 


ERIC 


handle  are  located  to  the  rear  of  the  press  on  the 
operator's  side.  Next,  position  the  piling  bars 
(D)  and  (E),  shown  in  figure  12-18,  by  releasing 
them  with  the  lever  located  at  the  end  of  the 
press.  Set  tlie  left  piling  bar  to  the  position  along 
the  scale  (C)  .that  corresponds  to  the  position  of 
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A.  Lock  screw  D.  Guide 

B.  Lock  screw  E.  Scale 

C.  Adjusting  screw 


Figure  12-17.-Close-up  of  left  skle  guide. 


A.  Suction  feet  D.  Left  piling  bar' 

B.  Sheet  separators        E.  Right  piling  bar 

C.  Scale 


Figure  12-18.-Feeder  unit 


the  left  side  guide  along  the  scale  on  the 
feedboard.  Then  set  the  right  pile  guide  to  the 
width  of  the  stock. 

Before  loading  the  paper  into  the  press,  you 
should  fan  or  jog  it  to  introduce  a  blanket  of  air 
between  tlie  sheets.  Then  load  it  onto  the  table, 
as  shown  in  figure  12-19.  When  the  stock  is 
loaded,  turn  the  crank  clockwise  to  raise  tlie 
table  until  the  top  of  the  paper  stack  is 
approximately  1/4  of  an  inch  below  the  sepa- 
rator fingers  (D),  shown  in  figure  12-20. 

Next,  move  the  back  stop  (B)  and  the  stack 
g^iides  (A)  into  position,  as  shown  in  fig.  12-19. 
The  guides  (A)  should  clear  the  sides  of  the 
stock,  and  the  stop  (B)  should  press  lightly 
against  the  back  edge  of  the  stack.  You  can 
reverse  the  position  of  stop  (B)  when  you  are 
feeding  short  stock  so  that  it  will  give  better 
sheet  control 
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A.  Stack  guides 
8.  Back  gukie 


Figure  12*19.-The  paper  is  loaded  on  the  feed  table  and 
the  right  and  left  stack  guides  and  back  guide  are 
adjusted  to  the  edges  of  the  paper. 

Adjusting  Suction  and  Blast 

llie  press  is  set  in  motion  with  the  machine 
switch  shown  in  figure  12-3  is  thrown,  but  the 
sheets  do  not  begin  feeding  through  until  the 
operator  turns  on  the  vacuum  pump  switch. 
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A.  Lock  nut 

B.  Suction  foot  shut-off  button 
C  Blower  tube 
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D.  Sheet  separator 

E.  Suction  feet 

F.  Blower  tube 


Figure  12-20. -Close-up  of  the  feed  tcble. 


Vfhen  tiie  vacuum  pump  is  turned  on,  two 
blowers  at  the  front  of  the  paper  stack  pro^ride  a 
blanket  of  air  that  floats  the  top  sheet  in  the 
pile.  Two  sucker  feet  then  dip  down  to  pick  up 
the  top  sheet  and  move  it  to  the  edge  of  the 
feedboard  where  it  is  caught  by  two  pullout 
rollers.  These  rollers  force  the  sheet  onto  the 
conveyor  tapes  which  carry  it  down  the  feed- 
board  to  the  prin  ing  unit. 

The  blower  tubes  are  shown  in  fig.  12-20. 
These  tubes  are  attached  to  the  piling  bars  by 
means  of  a  metal  clip  or  bracket  (C).  The  tubes 
should  be  kept  in  the  front  position  of  the 
bracket  for  normal  weights  of  paper  stock  as 
shown  in  the  illustration.  When  you  are  running 
lightweight  stock  through  the  press,  the  blower 
tubes  should  be  moved  to  the  back  position. 

When  necessary,  the  blower  tubes  can  be 
raised  or  lowered  by  loosening  the  screw  that 
holds  the  tube  to  the  piling  bar.  Each  blower 
should  be  set  with  the  top  hole  just  slightly 
above  the  top  of  the  paper  stock.  The  amount  of 
blast  directed  to  the  stack  is  controlled  by  the 
blower  control  knob,  shown  in  fig.  1 2-3. 


Check  the  sheets  at  the  start  of  the  run  to  see 
if  they  are  feeding  properly,  and  then  adjust  the 
blast,  if  necessary,  while  the  press  is  in  opera- 
tion. Turning  knob  clockwise  decreases  the  blast 
and  vice  versa. 

The  sucker  feet  (E),  shown  in  figure  12-20, 
should  be  spaced  evenly  along  the  front  edge  of 
the  stock.  You  can  loosen  the  setscrews  (A)  and 
move  them  sidewise  as  necessary. 

You  can  adjust  the  suction  with  knob  shown 
in  figure  12-3,  at  the  start  of  the  run  if  the 
suckers  fail  to  pick  up  the  sheetsor  if  they  pick 
up  two  sheets  at  a  time.  In  general,  you  should 
use  less  vacuum  for  thin  stocks  and  more  when 
you  are  running  heavy  stocks.  You  can  push  a 
button  (B),  shown  in  fig.  12-20,  to  close  off  the 
suction  on  the  left  sucker  foot  entirely  when 
you  are  running  small  sized  stock  and  only  one 
sucker  foot  is  necessary. 

Separator  Fingers 

Two  small  metal  Angers,  called  separator 
fingers,  ride  the  edge  of  the  stock  just  enough  to 
prevent  the  suckers  from  picking  up  two  sheets 
at  a  time.  The  tip  of  the  finger  (D),  shown  in 
figure  12-20,  ordinarily  overlaps  the  stock  by 
about  3/16  inch.  However,  you  may  set  it  for 
maximum  extension  when  yoir  are  tunning  thin 
stock  or  remove  it  entirely  when  you  are 
mnning  cardboard.  You  should  position  the 
separator  fingers  under  the  two  sucker  feet. 
Loosen  the  thumbscrew  at  the  bottom  of  the 
separator  finger  brackets  when  it  is  necessary  to 
reposition  the  fingers. 


Pile  Height  Control 

When  the  press  is  in  operation,  you  can 
change  the  height  of  the  stack  by  turning  the 
knob  (A),  shown  in  figure  12-21,  in  ttte  direc- 
tion marked  "raise"  or  "lower." 

Although  it  will  seldom  be  necessary,  you  can 
change  the  speed  of  elevation  of  the  feed  table, 
by  loosening  the  screw  (B)  and  moving  the 
height  control  bar  (C)  toward  or  away  from  the 
sucker  feet  (Note:  There  are  two  screws  holding 
the  bar;  one  on  each  side.)  Moving  the  bar 
toward  the  sucker  feet  causes  the  stack  to  rise 
slower  and  vice  versa.  For  the  average  run  of 
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A.  Control  knob 

B.  Lock  screw 

C.  Pile  height  bar 
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Figure  12*21.-Pile  height  mechanism. 


work,  most  operators  leave  tliis  bar  set  about  1 
1/2  inches  from  the  sucker  feet  when  the 
suckers  arc  all  the  way  down. 

Adjusting  the  Caliper 

You  have  just  seen  that  separator  fingers  are 
provided  to  prevent  more  than  one  sheet  at  a 
time  from  being  fell  into  the  press.  However,  the 
suckers  may  still  pick  up  two  sheets  occasional* 
if  the  paper  sticks  together  or  if  the  suction  or 
blast  is  incorrectly  adjusted.  For  this  reason,  the 
Multilith  is  equipped  with  a  device  known  as  the 
multiple  sheet  detector  or  caliper  which  auto- 
matically deflects  or  throws  out  the  sheets  if 
two  or  more  arc  fed  through.  These  deflected 
sheets  fall  into  a  metal  tray  (A)  located  just 
below  the  conveyor  belts.  (See  fig.  12-22.) 

When  setting  the  caliper,  lower  the  feed  table 
so  that  no  stock  will  feed  through;  then  turn  on 
the  press  and  the  vacuum.  Next,  fold  a  piece  of 
paper  so  that  you  have  a  double  thickness  at  one 
end  and  a  single  thickness  at  the  other.  Work 
this  paper  back  and  forth  under  the  detector 
roller  (C)  and  adjust  the  knurled  screw  (D)  until 
the  single  thickness  slides  under  the  roller  freely, 
while  the  folded  end  (double  thickness)  of  the 
paper  trips  the  deflector  mechanism. 

You  can  move  the  caliper  sidewise  by  loosen- 
ing the  lockscrew  (B)  and  sliding  the  unit  along 
the  rod  to  which  it  is  attached.  It  is  generally 
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A.  Deflector  C.  Detector  roller 

B.  Lock  screw        D.  Adjusting  screw 

Figure  12*22. -Double  sheet  detector  (caliper). 


centered  between  the  sucker  feet,  but  you 
should  not  set  it  so  close  to  them  that  it  will 
nterfere  with  their  operation. 

Pullout  Rollers 

The  upper  pullout  rollers  (B),  shown  in  figure 
12-23,  pull  the  sheet  off  the  stack  as  it  is  lifted 
by  the  sucker  feet  and  force  it  over  a  lower 
roller  and  onto  the  moving  conveyor  tapes 
which  carry  it  down  the  feedboard.  The  two 
upper  pullout  rollers  arc  adjustable  sidewise  to 
accommodate  different  widths  of  stock.  You 
should  set  one  on  each  side  of  the  suckers, 
approximately  halfway  between  the  suckers  and 
the  piling  bars. 

The  tension  on  these  rollers  is  controlled  by 
an  adjusting  screw  at  each  end  of  the  roller 
shaft.  If  there  is  morc  pressure  on  one  side  than 
on  the  oUier,  the  sheets  will  feed  crooked,  and 
you  must  reset  the  rollers  vAth  the  adjusting 
screws  (A),  shown  in  figurc  12-23.  Turn  the 
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A.  Adjusting  screw 

B.  Forwarding  roller 
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A.  Paper  retainers 

B.  Skid  rollers 
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Figure  12*23.->Close*up  of  the  forwarding  roller 
and  adjusting  screw. 


Figure  12-24 -The  paper  retainers  and  skid  rollers  help 
control  the  sheet  just  before  it  enters  the  printing 
unit 


adjusting  screw  (on  the  side  affected)  in  a 
clockwise  direction  to  reduce  the  tension  and 
vice  versa.  Tightening  the  rollers  increases  the 
speed  of  the  paper,  of  course. 

Sheet  Controls 

The  five  conveyor  tapes  which  carry  the  paper 
down  the  feedboard  are  also  adjustable  sidewise 
to  accommodate  different  widths  of  stock.  To 
move  the  tapes,  you  must  push  the  guides  under 
the  feedboard.  Always  set  the  outer  tapes  near 
the  right  ?nd  left  side  guides  and  space  the  other 
tapes  evenly  between  them. 

Two  metal  strips,  known  as  paper  retainers, 
are  used  for  controlling  the  paper  as  it  is  carried 
down  the  feedboard.  These  paper  retainers  (A), 
shown  in  figure  12-24,  should  be  positioned  over 
the  two  outside  conveyor  tapes. 

In  addition  to  the  paper  retainers,  most 
presses  are  equipped  with  the  two  removable 
skid  rollers  (B),  shown  in  figure  12-24.  These 
rollers  provide  greater  sheet  control  when  short, 
heavy  stock  is  being  run.  Most  pressmen  position 
the  skid  rollers  so  that  they  are  just  off  the  tail 
end  of  the  paper  when  the  sheet  is  resting 
against  the  front  guides.  This  prevents  the  sheet 


from  bouncing  away  as  it  strikes  the  front  guides 
and  makes  for  better  registration. 


Front  Guides 

As  the  paper  reaches  the  end  of  the  conveyor 
tapes,  it  is  stopped  momentarily  by  a  set  of  pins 
(front  guides).  The  left  side  guide  then  pushes 
the  sheet  sidewise  so  that  it  is  property  posi- 
tioned (registered)  to  enter  the  printing  unit. 

A  moment  later,  the  front  guides  recede  (drop 
down)  to  clear  the  front  edge  of  the  paper,  and  a 
metal  feed  roller  lowers  against  the  sheet  to 
forward  it  into  the  gripper  fingers  on  the 
impression  cylinder. 

The  front  guides  and  feed  rollers  seldom  need 
adjusting,  but  if  the  stock  feeds  into  the  grippers 
crooked,  you  should  check  to  see  if  the  pressure 
is  even  at  both  ends  of  the  feed  rollers.  You  can 
test  the  pressure  by  inserting  two  strips  of 
20-pound  bond  paper  between  the  upper  and 
lower  feed  roller^  and  turning  the  press  until  the 
upper  roller  drops  down  against  the  strips.  Then 
try  to  withdraw  the  paper.  There  should  be  a 
firm,  even  pull  on  both  strips,  but  it  should  not 
be  so  great  that  the  paper  will  tear. 
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If  one  strip  is  held  tighter  than  the  other, 
loosen  the  lock  screw  (A),  shown  in  figure 
12-25,  and  turn  the  eccentric  bearing  (B), 
counterclockwise  to  increase  the  tension  on  the 
near  end  of  the  lower  feed  roller  or  clockwise  to 
decrease  it.  In  order  to  make  this  adjustment,  it 
may  be  necessary  to  reduce  the  overall  tension 
on  the  lolleis.  To  reduce  the  overall  tension, 
turn  adjusting  screw  (A)  in  a  clockwise  direc* 
tion.  Reverse  this  operation  to  increase  the 
overall  tension.  (See  fig.  12-26.) 

The  front  guides  will  seldom  need  adjustment. 
However,  if  they  start  to  nick  the  paper  as  it  is 
fed  into  the  printing  unit,  it  is  an  indication  that 
they  are  not  dropping  far  enough  to  clear  the 
edge  of  the  sheet.  In  this  case,  you  can  lower 
them  slightly  by  loosening  the  locknut  (B)  and 
turning  the  adjusting  screw  (C)  clockwise.  (See 
fig.  12-26.)  Always  retighten  locknuts  after 
adjustments  have  been  made. 
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A.  Lock  screw 

B.  Eccentric  bearing 

C.  Detent  pawl 


Figure  12-2S.— Feed  roller  leveling  adjustments  are  made 
here  after  removing  the  side  plate  on  the  operator* s 
side  of  the  press. 
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A.  Adjustment  screw  to  adjust  overall  tension  of  the 
feed  rollers 

B.  Lock  nut 

C.  Adjustment  screw  to  lower  or  raise  the  front  guides 

D.  Plate 

Figure  12-26.-Feed  roller  and  front  guide  adjusting 
screws. 


Cam  Band  Adjustment 

If  the  upper  fc  ed  roller  does  not  rise  and  the 
front  guules  do  not  lower  at  the  proper  instant, 
the  sheets  wll;  be  out  of  register  and  they  will 
overshoot  o»*  fail  to  enter  the  impression  cylin- 
der grippen;  The  timing  of  the  feed  roller  and 
front  guides  is  controlled  by  the  cam  band, 
which  is  located  just  inside  the  gear  on  the  far 
side  of  the  bb^^Kct  cylinder.  (Sec  fig.  1 2-27.) 

To  check  i  e  adjustment  of  the  cam,  place  a 
sheet  of  naper  between  the  feed  rollers  squarely 
in  contact  with  the  front  sheet  guides.  Turn  the 
press  hand  wheel  counterclockwise  so  that  the 
paper  will  start  to  feed  through  the  press  and 
into  the  impression  cylinder  grippers,  as  shown 
in  fig.  12-28. 

The  cam  is  properly  timed  when  the  sheet  is 
under  the  grippers  and  held  firmly  against  the 
stop  plates.  If  the  sheets  are  under  the  grippers 
but  not  in  contact  witli  stop  plates,  the  c^m 
band  must  be  advanced  slightly.  When  the  sheet 
is  over  the  rxippers  or  extends  over  the  stop 
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A*  Cam  band  C  Notch 

B.  Reftrence  mark         D.  Lock  screw  access  hole 

Figure  12-27.-The  cam  band  controls  the  timing  of  the 
feed  roller  and  front  guides. 


plates,  the  cam  band  must  be  retarded.  When  the 
press  is  actually  operating,  this  condition  will 
cause  the  sheets  to  flutter  through  the  delivery 
end  of  the  press. 

The  cam  band  is  held  in  place  by  three  lock 
screws  on  the  end  of  the  blanket  cylinder.  To 
adjust  it,  turn  the  press  until  the  tail  clamps  of 
the  blanket  and  plate  cylinders  are  approxi 
mately  one  inch  apart.  Loosen  two  of  the  lock 
screws  wh^ch  are  accessible  through  the  holes 
(D)  of  the  side  plate,  as  shown  in  fig.  1 2-27. 
Next,  turn  the  handwheel  counterclockwise 
until  the  open  part  of  the  blanket  cylinder  is  in 
line  with  the  reference  mark  (B)  on  the  side 
plate. 

At  this  point,  loosen  the  third  lock  screw  so 
that  the  cam  may  be  moved.  Only  slight 
movement,  usually  less  than  a  1/32",  is  neces- 
sary to  adjust  the  cam  band.  To  advance  the 
cam,  place  a  screwdriver  in  the  notch  (C)  and 
move  it  toward  the  feeder  end  of  the  press.  To 
retard  the  cam,  move  it  toward  the  delivery  end 
of  the  press. 
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A.  Stop  plate 

B.  Gripper 

Figure  12-28. -The  sheets  nnist  be  firmly  against  the 
stop  plate  on  the  impression  cylinder. 


Control  Lever  and  Sheet  Detector 

Before  you  can  begin  printing  you  must  place 
tlie  single  control  lever,  shown  in  fig.  12-4,  in 
the  "Print"  position.  This  lever  brings  the 
dampener  and  ink  form  rollers  in  contact  with 
the  plate  and  also  brings  the  plate  cylinder  into 
contact  with  the  blanket  cylinder. 

The  contact  between  the  blanket  and  the 
impression  cylinder  (impression)  is  auto- 
matically controlled  by  a  small  metal  finger 
located  at  the  end  of  the  feedboard  just  in  front 
of  the  printing  unit.  When  a  sheet  is  fed  into  the 
press,  it  trips  this  detector  finger  to  actuate  the 
detent  pawl  (C),  shown  in  figure  12-25,  and 
throw  on  the  impression.  The  impression  re- 
mains off  when  no  sheets  are  feeding  through. 
You  can  put  on  the  impression  by  hand  by 
pushing  the  detent  pawl  toward  the  delivery  end 
of  the  press  and  holding  it  while  you  rotate  the 
machine. 


AUTOMATIC  COUNTER 

The  detent  pawl  also  actuates  the  counter 
shown  in  figure  12-23.  When  the  machine  is  in 
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operation,  the  numbers  on  the  counter  change 
automatically  with  each  impression  so  that  you 
have  a  running  n^cord  of  the  number  of  impres- 
sions made.  At  the  beginning  of  a  run,  you 
should  set  the  counter  to  00000  by  turning  the 
notched  wheel  until  the  5  zeros  appear  in 
opening. 


DELIVERY  UNIT 

Tlie  basic  Multilith  1250  press  differs  from 
larger  offset  presses  in  that  it  does  not  have  a 
continuous  chain  delivery  system.  There  is, 
however,  an  optional  chain  delivery  system 
which  will  be  discussed  later. 

On  models  without  the  chain  delivery,  the 
sheets  are  ejected  from  ihe  impression  cylinder 
and  pass  through  a  set  of  rollers  called  the 
ejector  rollers  (E),  shown  in  fig.  12-29,  into  a 
receiver  tray. 

The  ejector  rollers  (E)  are  adjustable  sidewise 
and  arc  generally  set  along  the  outside  edges  of 
the  sheet,  since  they  are  liable  to  smear  the  wet 
ink  if  they  pass  over  the  printed  areas.  The 
ejector  rings  (A),  shown  in  the  illustration,  are 
also  adjustable  sidewise.  You  should  position 
them  inside  the  ejector  rollers  if  the  stock  tends 
to  curl  up  and  outside  the  rollers  if  the  stock 
curves  down.  To  set  the  paper  receiver,  shown  in 
figure  l2-29,  you  should  run  a  sheet  through  the 
press  stopping  just  before  the  sheet  is  ejected. 
Then  position  the  paper  guides  (B)  so  thst  they 
will  just  clear  the  sides  of  the  sheet  when  it  is 
released.  The  back  guide  (D)  may  be  set  in  any 
position  that  will  allow  the  sheet  to  clear  the 
ejector  rollers  when  it  is  deposited  in  the  paper 
receiver.  The  long  steep  strip  (C)  is  known  as  the 
paper  retainer.  It  directs  the  sheets  into  the 
receiving  unit. 

You  will  notice  in  figure  12-29,  that  a  piece 
of  tinsel  is  stretched  across  the  delivery  end  of 
the  press.  Pressmen  use  this  tinsel  to  remove 
static  from  the  paper.  You  should  keep  a  supply 
of  it  on  hand  and  change  it  as  it  becomes  worn. 


CHAIN  DELIVERY 

A  receding  automatic  delivery  unit  is  attached 
to  some  Multilith  presses  you  will  operate.  This 
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A  Elector  ring       D.  Back  guide 

B.  Guide  E.  Ejector  roller 

C.  Paper  retainer 

Figure  12-29. -Standard  delivery  unit 


unit  consists  of  three  gripper  bars  spaced  on  a 
chain  system,  a  receding  paper  table,  and  auto- 
matic paper  joggers. 

The  entire  unit  is  covered  with  a  wire  safety 
screen  to  protect  the  operator  from  injury 
during  press  operation.  The  safety  screen  is 
interlocked  to  the  electrical  system  of  the  press 
which  prevents  the  press  from  running  when  the 
screen  is  up  to  enable  adjustments  to  be  made  to 
the  unit.  Do  not  attempt  to  override  this  safety 
feature-it  is  installed  for  your  protection. 

The  various  controls  for  the  chain  delivery 
unit  are  shown  in  figure  12-30. 


PRESS  ADJUSTMENTS 

There  is  no  necessity  for  constant,  fussy 
adjustments  on  any  Multilith.  Tire  cams  and 
parts  which  regulate  the  timing  and  rcgdstration 
are  precision-built  and  factory  set  and  you 
should  not  disturb  tliem  unless  you  are  abso- 
lutely sure  that  a  defective  mechanical  condition 
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A.  tnttrteckinf  Soft ty  Switch. 
6.  Storf  Ltvtr  for  Peptr  Tobtt. 

C.  Step  Lever  for  Poper  Toble. 

D.  High  Speed  Shoft  for  C  onk. 

E.  Releote  Lever  for  Cronk. 

P.  Cronk  for  Poper  Table  -  (on  slow 
tpe«d  thoft). 

G.  Jogger  Micrometer. 

H.  Poper  Height  Control. 

J.  Duplicotor  Speed  Control. 
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Figure  12*30.-ChMn  delivery  unit  controls. 

exists.  Ordinarily,  you  will  tind  that  most 
difiiculties  are  caused  by  worn  blankets;  incor- 
rect ink  distribution;  improper  balance  between 
ink  and  water;  a  poor  plate;  excessive  pressure 
on  ink  or  dampening  rollers;  or  humidity. 

When  adjustments  are  necessary,  they  should 
be  made  by  a  person  who  is  completely  familiar 
with  the  press.  The  following  paragraphs  will 
describe  most  of  the  m^or  adjustments  on  these 
presses,  but  remember  that  if  the  press  is 
operating  property,  you  should  leave  it  alone. 
Tinkering  cuts  down  production  and  may  even- 
tually ruin  your  press. 

Adjusting  Ink  Form  Rollers 

As  you  know,  the  Multilith  is  equipped  with 
two  ink  form  rollers  which  contact  the  plate  and 
distribute  ink  to  it.  If  these  rollers  are  not 
parallel  to  the  plate,  the  ink  distribution  will  be 
uneven.  You  can  check  the  form  roller  pressure 
by  inking  the  press  and  then  lowering  the  rollers 
into  contact  with  a  dry  plate  on  the  plate 


cylinder.  If  the  rollers  are  correctly  adjusted, 
they  will  leave  an  even,  narrow  stripe  1/8"  to 
3/16"  across  the  plate.  (See  fig.  12-31.) 

If  either  roller  produces  a  stripe  that  is  thicker 
at  one  end  than  the  other  or  is  larger  or  smaller 
than  the  measurement  just  mentioned,  it  must 
be  adjusted. 

To  adjust  the  overall  pressure  of  the  form 
rollers,  loosen  the  set  screw  (A)  and  turn  the 
eccentric  shaft  (B)  with  a  screwdriver.  Turning 
the  shaft  counterclockwise  increases  the  roller 
pressure;  clockwise  decreases  the  pressure. 
(Note:  The  lock  screw  requires  a  bristo  wrench* 
which  is  somewhat  different  from  a  common 
alien  wrench.  Those  wrenches  arc  included  in  a 
tool  kit  which  is  supplied  with  each  press  when 
it  is  purchased.  If  the  bristo  wrench  has  been 
misplaced,  check  with  MR  personnel  for  a 
replacement.  Otherwise*  the  set  screw  will  be- 
come stripped  and  you  will  be  unable  to  loosen 
it.)  Make  sure  that  you  retighten  the  set  screw 
aft^r  adjusting  the  roller. 

To  parallel  the  ink  form  rollers  set  the  night 
latch  (C),  shown  in  fig.  12-32,  to  the  "Off* 
position  and  remove  it  and  the  side  plate  from 
the  press. 

The  eccentric  bearing  (A),  shown  in  the 
illustration,  raises  or  lowers  the  far  side  of  the 
form  roller.  Notice  that  each  roller  has  an 
eccentric  bearing.  Loosen  the  lock  screw  and 
turn  the  bearing  clockwise  to  raise  the  right  (far) 
side  of  the  roller.  Turn  the  bearing  counterclock- 
wise to  lower  the  right  side  of  the  roller. 
Retighten  the  set  screw  after  adjusting  the 
eccentric. 

You  will  have  to  check  the  overall  pressure  of 
the  rollers  after  making  this  adjustment.  Follow 
the  procedure  described  at  the  beginning  of  this 
section. 

A  third  adjustment  which  must  be  made  to 
the  form  rollers  is  roller  end  play.  End  play 
causes  ink  streaks.  To  relieve  it,  replace  the  night 
latch  knob  on  its  shaft  and  place  it  in  the  "On** 
position.  Then  loosen  the  lock  screw  (B),  shown 
in  fig.  12-32,  and  press  the  eccentric  bearing  (A) 
in  as  far  as  it  will  go.  After  this  adjustment  is 
made  the  roller  must  rotate  freely  on  its  shaft. 
Retighten  the  lock  screw  after  making  this 
adjustment  Replace  tit?  press  side  plate  before 
operating  the  press. 
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A.  Stticr9W 

B.  Eocintric  shift 
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Figurt  12-31.-lnk  form  adjustmtnt  procedure. 
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A.  Eccentric  bearing 

B.  Lock  screw 


Figure  12-32.-1  nk  form  roller  leveling  adjustment 
procedure. 


Dampener  Form  Roller  Adjustments 

You  can  parallel  tlie  dampener  form  roller 
with  the  plate  by  a  method  similar  to  that  just 
described.  Drop  the  dampener  form  roller 
against  the  plate  on  two  strips  of  bond  paper 


and  then  check  the  tension  on  the  strips.  If  the 
pull  is  uneven,  loosen  the  sctscrew  (D),  shown  in 
figure  12-33,  and  turn  the  eccentric  bearing  (C) 
clockwise  to  reduce  the  pressure  on  the  neai  side 
of  the  roller  or  counterclockwise  to  increase  it 
To  increase  the  overall  tension,  loosen  setscrew 
(B)  then  insert  a  screwdriver  in  the  end  of  bhaft 
(A)  and  turn  counterclockwise.  A  clockwise  turn 
of  shaft  (A)  v/ill  reduce  the  overall  tension. 

If  the  dampener  form  roller  develops  end 
play,  lift  the  roller  from  the  plate  and  remove 
the  idler  roller,  Tlicn  loosen  setscrew  (D)  and 
push  in  on  the  eccentric  bearing  (C)  until  the 
play  is  removed.  Retighten  setscrew  (D)  *  j  hold 
the  eccentric  bearing  in  position, 

AdjusHng  Blanket-to-Plate  Pressure 

You  can  check  the  tension  between  the  plate 
and  blanket  cylinders  by  a  method  similar  to 
that  used  for  checking  the  form  roller  tendon. 
Put  an  old  plate  on  the  press  and  run  it  without 
water  until  it  is  inked  solid.  Then  raise  the  form 
rollers,  stop  the  press,  and  turn  the  cylinders 
until  the  plate  is  centered  over  the  blanket 
Next,  bring  the  plate  cylinder  into  contact  with 
the  plate  by  placing  the  control  lever,  shown  in 
fig.  12-4,  in  the  "Print"  position.  Raise  the  lever 
immediately  to  break  contact  between  the  cylin- 
ders and  turn  the  handwheel  until  the  inked  line 
on  the  blanket  cylinder  is  facing  you.  If  the 
cylinder  pressure  is  correct,  the  line  should  be 
1/8"  to  3/16"  wide. 

To  adjust  the  pressure  between  the  blanket 
and  plate  cylinders,  loosen  the  lock  nut  (A), 
shown  in  figure  12-4.  Move  the  control  lever 
down  to  increase  the  pressure  or  raise  it  to 
decrease  the  pressure.  After  completing  the 
adjustment  retighten  the  lock  nut  (A)  and 
return  the  lever  to  the  "Off  position.  Before 
running  the  press  rccheck  the  blanket-to-plate 
tension. 

Impression  Cylinder  Adjustments 

Occasionally,  it  is  necessary  to  change  the 
pressure  between  the  impres.sion  cylinder  and 
the  blanket  to  accommodate  different  thick- 
nesses of  stock.  You  can  do  this  by  loosening 
the  damp  screw  (C)  and  adjusting  th(  knurled 
worm  screw  (A),  shown  in  figure  12-34.  /ou  can 
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A.  Roller  shaft 

B.  Set  screw 

C  Eccentric  bearing 
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D.  Set  screw 

E.  Form  roller 


Fi^re  12*3a-Dampener  form  roller  adjustment 
procedure. 


A.  Adjusting  screw 

B.  Adjustment  sector 
C  Lock  screw 
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Fi^re  12-34.-fmpression  cylinder  pressure  adjustment 
A  slightly  different  device  that  automatically  com- 
pensates for  vanous  weights  of  paper  is  installed  on 
some  presses. 


reach  these  screws  through  the  covered  opening 
or  the  near  (operating)  side  of  the  press  just 
below  the  handwheel. 

In  making  this  adjustment,  you  should  loosen 
screw  (C)  and  back  off  screw  (A)  one  or  two 
turns.  Next  turn  the  press  by  hand  to  move  one 
of  the  stock  sheets  between  tlie  blanket  and 
impression  cylinders.  Then  turn  screw  (A)  coun- 
terclockwise until  it  is  snug.  Give  it  another 
quarter  turn  to  obtain  the  required  "squeeze," 
and  then  retighten  clamp  screw  (C). 

Some  models  of  the  press  are  equipped  with  a 
compensating  impression  device  that  automati- 
cally adjusts  to  various  weights  of  paper.  If  the 
press  you  are  operating  is  equipped  with  this 
device,  check  the  operator's  manual  or  get  help 
from  an  experienced  operator  before  making 
any  adjustments  to  it. 

Leveling  the  Cylinder 

Although  such  an  adjustment  is  rarely  neces- 
sary, if  the  printed  sheet  prints  light  on  one  side 
and  all  other  adjustments  are  correct,  it  may  be 
necessary  for  you  to  paraUel  the  impression 
cylinder  with  the  blanket  cylinder. 

The  diagram  in  figure  12-35  shows  the  level- 
ing sector  for  the  impression  cylinder.  You  can 
see  it  through  an  opening  in  the  casement  on  the 
far  side  of  the  press.  However,  it  is  necessary  to 
remove  the  covering  on  the  far  side  of  the 
feedboard  when  adjusting  it  AJter  you  remove 
the  feedboaid  side  plate,  slip  a  screwdriver 
through  the  opening  and  loosen  lock  screw  (A), 
shown  in  figure  12-35.  Then  move  pointer  (B)  in 
the  direction  marked  **raise"  or  "lower"  to 
increase  or  decrease  the  printing  pressure  on  the 
far  side  of  the  cylinder.  Retighten  lock  screw 
(A)  after  the  adjustment  is  completed. 


MAINTENANCE 

Tlie  life  of  your  press  depends  on  'die  care  it 
receives.  Proper  lubrication  and  maintenance  are 
two  of  the  most  important  aspects  of  your  job. 

Insurance  Is  the  Best  Policy 

It  is  best  to  oil  the  press  according  to  the 
diagrams  furnished  by  its  manufacturer,  but  if 
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Figure  12*3&-L0vt!ing  stctor  for  parallfling  imprtsslon 
cyf  indtr  «id  Manktt  cylindtr. 

such  diagrams  are  not  available,  you  can  tell 
which  parts  need  oiling  by  watching  the  press  in 
operation.  In  general,  you  should  oil  any  place 
where  one  moving  part  touches  another  part. 
You  will  find  that  if  you  mark  the  place  with 
red  paint,  it  will  be  easier  for  you  to  find  it  for 
subsequent  oilings.  Watch  carefully  for  hidden 
oil  holes,  as  tiiey  are  easily  overlooked.  You  will 
find  many  of  these  in  the  feeder,  particulariy  in 
tfie  elevating  mechanism  and  the  push  bar  which 
operates  the  side  guides. 

Always  begin  at  the  same  place  and  work  all 
the  way  around  the  press.  Wipe  off  excess  oil 
with  a  rag;  don*t  allow  it  to  drip  or  run  down 
the  side  of  the  machine. 

You  diould  oil  all  oil  holes  every  day  with 
SAE  No.  30  oil.  Fill  the  oil  reservoirs  on  the 
vacuum  pump  daily  or  as  required.  Oil  all 
moving  parts  not  provided  with  oil  holes  with  a 
drop  of  oil  once  a  day. 

Grease-packed  needle  or  ball  bearings  should 
be  repacked  with  grease  at  regular  intervals.  Put 
grease  on  all  chains  and  gears  once  a  week. 
Grease  bearings  on  the  form  rollers  once  each 
week. 

Cleaning  Ink  Rollers  and  Fountain 

At  the  end  of  the  day,  you  should  remove  as 
much  ink  as  possible  from  the  fountain  with  an 


ink  knife  (palette).  Then  remove  the  fountain 
for  further  cleaning.  To  remove  the  fountain, 
you  simply  raise  it  to  the  position  shown  in 
figure  12-36,  then  lift  it  out  of  the  press. 
Reverse  this  process  to  replace  it  Clean  the 
fountain  with  roller  wash. 

To  facilitate  the  cleaning  of  the  fountain, 
many  operators  place  a  fountain  liner  (a  sheet  of 
adhesive-backed  paper  cut  to  the  proper  shape) 
in  the  fountain  before  they  apply  the  ink.  This 
liner  can  be  removed  and  thrown  away  when  the 
press  is  washed  up  and  a  new  one  can  be  inserted 
before  ink  is  placed  in  the  fountain  again. 

You  can  dean  the  rollers  without  removing 
them  from  the  press  by  using  "cleaner  sheets*' 
on  the  plate  cylinder.  These  sheets  consist  of 
blotte^lUce  stock  that  clamp  on  the  cylinder 
much  the  same  as  a  plate.  Once  the  cleaner  sheet 
is  in  place,  drop  the  form  rollers  on  the  cylinder 
and  run  the  press  while  pouring  solvent  over  the 
rollers  from  an  oil  can.  The  solvent  will  loosen 
the  ink  and  it  will  be  absorbed  by  the  cleaner 
sheet. 

When  the  first  cleaner  sheet  is  saturated  with 
ink,  replace  it  with  another.  The  rollers  will 
generally  be  clean  after  the  third  sheet  has  been 
run.  You  can  use  each  cleaner  sheet  twice  by 
allowing  it  to  dry  and  then  using  the  clean  side 
when  you  wash  the  press  the  next  time. 

After  long  use,  the  ink  rollers  will  become 
glazed  with  dried  ink.  You  can  remove  this  glaze 
from  the  rollers  by  soaking  them  in  a  solution  of 
lye  water  and  then  mbbing  them  down  with 
pumice  powder  and  blanket  or  roller  wash. 

When  replacing  the  rollers,  insert  the  two 
form  rollers  first.  It  is  necessary  to  pull  out  on 
the  eccentric  shafts  (B),  shown  in  figure  12-37, 
when  removing  or  replacing  these  rollers.  You 
will  find  a  punch  mark  on  the  end  bearing  of 
one  of  the  form  rollers  and  two  punch  marks  on 
the  end  bearing  of  the  other.  The  roller  with  the 
double  punch  mark  should  go  in  ihe  lower 
position  and  the  punched  end  should  be  placed 
on  the  near  side  of  the  press. 

As  soon  as  the  form  rollers  are  in  place,  turn 
the  press  until  the  ductor  roller  bracket  is 
midway  between  the  fountain  roller  and  the 
fixed  distributing  roller  and  insert  the  ductor. 
Secure  the  ductor  roller  with  the  spring  latches 
at  each  end. 

Finally  slip  the  three  idler  rollers,  and  then, 
the  upper  distributing  roller  into  their  slots. 
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B.  Fountain  roller  shaft 


FH^ire  12-36.-Lifting  the  ink  fountain  fiw  ,  the  press. 
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A.  Form  roller 

B.  Form  roller  shaft 


Cleaning  the  Dampener  Rollers 

You  should  remove  the  water  from  the 
fountain  at  the  end  of  each  day.  If  the  fountain 
roller  becomes  coated  with  ink,  clean  it  with 
pumice  powder  and  water.  Coat  it  with  a 
desensitizing  etch  at  regular  intervals. 

You  can  clean  molleton-covered  dampeners 
with  water.  If  they  are  extremely  dirty,  you 
should  take  them  out  of  the  press  and  clean 
tfiem  with  roller  wash  and  water,  or  with  a  eood 
detergent. 

Saturate  the  dampers  with  water  so  that  the 
cleaner  wiU  not  soak  into  their  covers;  then 
scrub  the  rollers  with  a  stiff  brush  and  a 
detergent  solution.  Rinse  well  in  warm  water 
and  allow  the  dampener  to  dry  overnight  If 
there  is  much  ink  on  the  surface  of  the 
moUeton,  you  should  scrape  the  dampener  with 
a  metal  blade  before  applying  the  cleaning 
solution. 

You  should  change  molleton  covers  when 
they  get  too  dirty  to  do  their  work  effectivelv 
New  covers  are  generally  supplied  in  the  form  of 
open-end  sleeves.  Remove  the  old  cover;  then 
slip  this  seamless  tubing  over  the  roller  and  sew 
up  the  ends  with  a  needle  and  thread. 

Blanket  Care 

You  have  already  seen  that  a  new  blanket 
should  be  washed  thoroughly  with  lithotine  or  a 
suitable  solvent  to  remove  the  bloom  before  it  is 
put  on  the  press.  To  remove  dried  ink  or  daze 
from  a  blanket,  you  should  scnib  it  with  pumice 
powder  and  blanket  wash;  then  powder  the 
blanket  with  talcum  powder. 

If  the  blanket  becomes  soft  and  tacky  or 
embossed  to  the  point  where  powderina  does 
not  help,  remove  it  from  the  press.  Tlien  clean 
and  powder  it  well  and  store  it  in  a  cool,  dark 
place  for  a  week  or  two.  It  will  then  be  rcadv  «o 
use  again. 


Figure  12-37.-ink  form  roller  removal  procedure.  The 
upper  shaft  has  one  punch  mark  at  the  bearing  end; 
the  lovwr  shaft  has  two  punch  marks  on  it  Ensure 
that  the  shafu  are  correctly  placed  in  the  press  by 
checking  the  punch  marks  before  replacing  the 
rollers. 


Vacuum  Pump  .Maintenance 

Once  a  week,  you  should  remove  tlie  caps  (F) 
shown  in  figure  12-38.  and  oil  the  vacuum  pump 
bearings.  The  rest  of  the  pump  is  lubricated 
automatically  by  the  reservoir  (A).  Keep  this 
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A.  Oil  reservoir  hole  D.  Lock  nut 
B^Cap  E.  Filter  iar 

a  Filter  Bearing  oil  caps 

Figure  12*38.— Vacuum  pump. 


reservoir  filled  with  oil.  When  the  press  is  in 
operation,  oil  gradually  collects  in  the  glass  jar 
on  the  blower  side  of  the  Dump.  You  should 
dean  this  jar  at  regular  intervals. 

You  should  also  clean  the  filters  (C)  at  regular 
intervals.  Unscrew  the  glass  jars  from  their 
holders  and  remove  the  wing  nuts  and  washers 
which  hold  the  filters.  Then  soak  the  filters  in 
blanket  wash;  allow  them  to  drain  dry;  and 
replace  them. 


STEP-BY-STEP  OPERATIONS 

1.  At  the  beginning  of  the  day  or  at  regular 
intervals,  clean  and  lubricate  the  press. 

2.  At  the  beginning  of  the  day,  put  ink  in 
fountain  and  run  press  to  distribute  ink  over  the 
rollers.  (Release  night  latch  (C),  shown  in  figure 
12-7,  before  starting  the  press.) 

3.  Mix  fountain  solution  and  fill  fountain 
and  reservoir.  Run  press  to  distribute  solution 
over  rollers.  Use  sponge,  if  necessary. 

4.  Examine  plate  and  mount  on  cylinder. 
Sponge  with  water. 


5.  Start  press  by  flipping  switch  up.  Drop 
dampener  and  ink  form  rollers  by  placing  knobs 
to  delivery  end  of  press.  Move  single  lever 
control  to  "Moist";  hold  there  for  several 
revolutions.  Move  single  lever  control  to  *ink"; 
hold  there  for  several  revolutions.  Replace  lever 
to  "Off.  Stop  press  and  examine  plate. 

6.  If  plate  in  inking  properly,  sponge  again; 
turn  on  the  press;  drop  dampeners  and  ink 
rollers. 

7.  Turn  operating  control  lever  to  bring 
plate  into  contact  with  blanket.  Raise  rollers  and 
stop  press  after  two  or  three  revolutions. 

8.  Make  pencil  mark  at  the  top  of  a  sheet  of 
stock  to  be  mn  to  indicate  amount  of  space  to 
be  allowed  for  left  mar»n.  Match  this  mark 
against  left  edge  of  image  on  plate.  Measure 
distance  from  left  edge  of  plate  to  left  edge  of 
sheet.  Use  this  measurement  in  setting  side  guide 
along  the  locating  scale. 

9.  Turn  press  until  left  side  guide  is  at  the 
end  of  its  inward  thmst  Then  set  guide  to 
position  along  locating  scale  that  corresponds  to 
distance  from  left  edge  of  plate  to  left  edge  of 
sheet. 

10.  Place  a  sheet  of  stock  to  be  run  on  the 
conveyor  tapes  at  end  of  the  feedboard.  Press 
spring  clamp  and  move  right  side  guide  in  until  it 
contacts  right  edge  of  sheet  and  presses  paper 
against  the  left  side  guide  with  a  slight  pressure. 

11.  Lower  feed  table.  Set  pling  bars,  using 
feed  table  scale. 

12.  Load  stock  onto  feed  table  and  raise 
table  until  top  of  paper  stack  is  l/4  inch  below 
the  separator  fingers.  Set  back  paper  stop  and 
paper  guides  to  back  and  side  edges  of  stack. 

13.  Set  caliper  and  adjust  sheet  controls  on 
feedboard,  if  necessary. 

14.  Turn  press  by  hand  t  run  sheet  through 
feeder  and  check  settings. 

15.  Stop  press  before  sheet  is  delivered.  Set 
ejector  rollers,  ejector  rings,  and  paper  guides  in 
delivery  unit,  if  necessary. 

16.  Sponge  plate;  start  press;  drop  rollers; 
turn  on  vacuum  to  start  sheets  feeding  through. 

17.  Place  single  lever  control  in  "Print"  posi- 
tion. 

18.  After  3  or  4  sheets  have  been  run 
through,  shut  off  air;  place  single  control  lever  in 
"Off  position.  Shut  off  press. 
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19.  Check  image  on  sheet  for  position. 

a.  If  image  is  not  centered  sidewise,  make 
small  adjustments  with  micrometer 
screw  on  left  side  guide  or  move  left  side 
guide,  as  required.  (If  movement  of  side 
guide  is  excessive,  it  may  be  necessary  to 
change  setting  of  feeder  and  delivery 
units,  also.) 

b.  If  image  is  too  high  or  too  low,  loosen 
bolt  on  end  of  plate  cylinder  and  move 
undercut  section  of  /linder,  as  required. 
Wash  blanket  before  pulling  another 
impression. 

c.  If  image  is  crooked  on  sheet,  make 
minor  adjustment  by  paralleling  left  side 
guide  to  paper  with  the  adjusting  screw 
(C)  shown  in  figure  12-17.  If  large 
adjustment  is  necessary,  twist  plate  on 
cylinder  by  turning  the  notched  adjust- 
ing screws  (in  cylinder  gap)  in  opposite 
directions.  Wash  blanket  before  pulling 
another  impression. 

20.  Check  for  proper  ink  distribution.  Adjust 
ink  and  water  if  necessary. 

21.  Check  for  spots  that  are  not  printing 
properly.  If  these  spots  are  due  to  a  worn  or 
damaged  blanket,  change  blanket  or  underlay 
low  areas  with  strips  of  paper. 

22.  Sponge  plate;  start  press,  run  several 
more  sheets  until  ink  and  water  are  balanced. 

23.  Set  counter  at  00000  and  proceed  with 
mn. 

24.  Examine  work  at  regular  intervals.  Re- 
move sheet  from  delivery  pile  about  every  50  or 
100  impressions.  Watch  ink  distribution.  Adjust 
water  and  ink,  as  necessary. 


25.  Reload  feeder  as  stock  is  depleted;  re- 
move sheets  from  delivery  unit  after  each  500  or 
600  impressions.  Stack  printed  sheets  on  a  table. 

26.  After  run  is  completed,  stop  press;  trans- 
fer plate  to  table. 

27.  If  plates  are  to  be  saved,  go  over  metal 
plates  with  gum  arabic  solution;  go  over  direct 
image  and  presensitized  plates  with  preservative 
solution  recommended  by  plate  manufacturer. 
Rub  dry  and  store  away. 

28.  Wash  blanket  and  prepare  press  for  next 
plate. 

29.  At  the  end  of  the  day,  remove  all  ink 
from  the  fountain.  Clean  rollers,  dampeners,  and 
blanket.  Remove  fountain  solution  from  water 
fountain.  Wash  ink  fountain  and  rollers  with 
roller  wash  or  other  solvent.  Wash  blanket  with 
blanket  wash.  Throw  night  latch  to  relieve 
tension  on  ink  form  rollers. 

RUNNING  HEAVY  STOCK 

It  will  be  necessary  for  you  to  make  a  few 
simple  adjustments  to  the  press  when  you  are 
running  cardboards  and  heavy  stocks. 

Besides  adjusting  the  suction  and  blast,  the 
caliper,  and  the  pile  height  bar,  it  may  be 
necessary  for  you  to  remove  the  sheet  separator 
finger,  and  to  reset  the  upper  feed  roller.  In 
addition,  it  may  be  necessary  to  change  the 
pressure  between  the  blanket  and  impression 
cylinder  to  accommodate  tlie  new  thickness  of 
stock. 

If  the  stock  is  very  thick,  you  should  replace 
the  regular  blanket  with  an  old  one,  as  thick 
stock  sometimes  damages  the  blanket. 


339 


CHAPTER  13 

THE  A.B.  DICK  OFFSET  DUPLICATOR,  MODEL  350 


INTRODUCTION 

The  A.  B.  Dick  Offset  Duplicator,  model  350 
has  a  maximum  printing  area  of  9  1/2"  X  13" 
and  will  take  a  sheet  as  large  as  11"  X  1 7"  or  as 
small  as  3"  X  5". 

As  you  have  seen  in  chapter  1 1,  the  dampen- 
ing system  on  this  press  differs  from  that  found 
on  most  small  offset  presses  in  that  the  water 
and  ink  are  both  fed  to  the  plate  from  the  same 
set  of  form  rollers.  When  the  press  is  in 
operation,  the  ink  is  distributed  over  ALL  the 
rollers,  including  those  in  the  dampening  system. 
The  fountain  solution,  in  turn,  is  distributed  not 
only  to  the  rollers  in  the  dampening  system,  but 
also  to  some  of  the  ink  rollers,  as  shown  in 
figure  13-1.  Thus,  the  ink  form  rollers  are 
covered  with  a  film  of  water,  as  well  as  with  a 
layer  of  ink.  As  the  plate  cylinder  travels  under 
these  rollers,  the  rollers  give  up  their  moisture  to 
the  non-printing  areas  of  the  plate  and  transfer 
the  ink  to  the  ink-receptive  image  areas. 

Although  the  A.  B.  Dick  Company  produces  a 
line  of  inks,  fountain  solutions,  and  other 
supplies  specially  formulated  for  use  with  their 
equipment,  any  good  ink  or  fountain  solution 
can  be  used  on  these  presses  without  creating 
problems  of  emulsification. 

OPERATOR'S  CONTROLS 

The  locations  of  the  operator's  controls  are 
shown  in  figure  13-2.  The  press  On-Off  switch 
(H)  and  the  vacuum  pump  switch  (G)  are 
located  just  forward  of  the  handwhrel  (F). 
Continuous  feeder  operation  is  started  by  raising 
the  paper  feed  control  lever  (U).  Later  models  of 
the  press  are  equipped  with  an  operation  control 
lever  (P). 

As  you  can  see  in  figure  13-3,  the  operation 
control  lever  can  be  shifted  into  five  positions. 


IT  CYLINDER 


57.307X 

Figure  13-1.— Diagram  of  the  Inking  and  dampening 
system  rollers  on  an  A.  B.  Dick  offset  duplicator. 
When  the  press  is  in  operation,  ink  Is  distributed  to 
all  rollers  including  those  in  the  dampening  system. 
Water  is  distributed  over  the  ink  form  rollers  and 
lower  ink  oscillator  as  well  as  over  the  dampening 
system  rollers. 

In  the  extreme  left  position  (toward  the  delivery 
end  of  the  press)  the  lever  relieves  tension  on  the 
ink  form  rollers.  This  position  is  referred  to  as 
the  "night  latch"  position;  it  is  used  during  long 
periods  of  downtime,  such  as  between  shifts  or 
overnight.  Moving  the  lever  to  the  "neutral'' 
position  breaks  contact  between  the  ink  form 
rollers  and  plate  cylinder  when  the  press  is  idling 
(running  but  not  actually  printing).  When  the 
lever  is  in  "ink''  position  the  form  rollers  are  in 
contact  with  the  plate.  Moving  the  lever  to 
"image"  position  brings  the  plate  and  blanket 
cylinders  into  contact  and  transfers  the  printing 
image  to  the  rubber  blanket.  When  you  hold  the 
lever  in  the  extreme  riglit  position  (toward  the 
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A. 
B. 


D. 
E. 
F. 
G. 
H. 


J. 
K. 
L. 
M. 


Crank  for  raising  and  lowering  feed  table.  N. 
Suction  control  knob.  Clockwise  turn  0. 
increases  suction.  p. 
Blast  control  knob.  Clockwise  turn  in- 
creases blast.  Q. 
Buckle  control  knob.  R. 
Speed  control  handle.  S. 
Handwheel  for  turning  press  by  hand. 
Switch  for  vacuum  pump.  T. 
Switch  for  turning  on  press.  U. 
Handles  for  raising  and  lowering  form  V. 
rollers. 

Knob  for  turning  fountain  roller  by  hand.  W. 

Ink  fountain  control  lever.  Controls  ink  feed.  X. 
Aquamatic  lock-out  latch. 

Aquamatic  control  lever  controls  water  Y. 

^eed.  Z. 


Aquamatic  night  latch  handle. 
Aquamatic  fountain. 

Operation  control  lever.   Also  called  the 
activator  lever. 
Plate  cylinder. 
Blanket  cylinder. 

Locking  lever  (built-in  wrench)  used  in 
raising  or  lowering  image  on  sheet. 
Counter. 

Paper  feed  lever.  Raise  to  start  sheets  feeding 
Table  release.   Depress  when  lowering 
feed  table. 

Lever  for  regulating  height  of  paper  stack. 
Handle  used  in  moving  left  piling  bar  at 
front  of  feed  table. 
Paper  supports. 
Feed  table. 
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Figure  13-Z-Operator's  controls. 
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3.  INK 

4.  IMAGE 
5  FEED 

57.755 

Figure  IS-S.—The  five  positions  of  the  operation  control 
lever. 


feeder  end  of  the  press)  sheets  feed  into  the 
press.  When  the  lever  is  released,  it  automatically 
returns  to  the  "ink'*  position  and  the  paper 
feeder  stops.  This  feature  enables  you  to  have 
positive  control  of  the  feeder  whenever  you 
need  only  one  or  two  sheets,  such  as  during 
makcready  operations,  or  when  you  want  to 
check  the  sheets  after  making  an  adjustment 
during  the  press  run.  Normal  feeder  operation  is 
started  by  raising  the  paper  feed  lever  (U), 
shown  in  figure  13«2. 


INKING  UNIT 

As  you  can  see  in  figure  13-1  the  inking  unit 
on  this  press  consists  of  an  ink  fountain, 
fountain  roller,  ductor,  2  oscillators,  3  dis- 
tributors, 2  form  rollers,  and  various  operating 
controls. 

The  ink  supply  is  regulated  by  the  conven- 
tional thumbscrews  on  the  fountain  and  by  the 
setting  of  the  ink  fountiiin  control  lever  (D) 
along  the  scale  (E),  shown  in  figure  13-4.  You 
should  move  this  lever  toward  the  feeder  end  of 
the  press  (toward  No.  4  on  the  scale)  to  increase 
the  ink  supply,  and  move  it  in  the  opposite 
direction  to  decrease  the  supply.  When  the  lever 
is  moved  to  the  position  marked  "off*,  tlie 
fountain  roller  ceases  to  turn  and  the  ink  feed  is 
shut  off  completely. 


A.  Fountain  keys. 

B.  Ductor  roller. 

C.  Fountain  roller. 

D.  Ink  fountain  control  lever. 

E.  Scale  for  lever  (D). 

F.  Knob  for  turning  fountain  roller  by  hand. 

G.  Roller  rest.  Place  aquamatic  oscillator 
roller  on  this  bracket  during  long  shut- 
down periods. 

57.308(57B)X 

Figure  13-4.Hnking  unit 

The  knob  (F)  is  for  turning  the  fountain  roller 
by  hand  when  you  are  setting  the  fountain  keys 
at  the  beginning  of  the  day  or  when  you  wish  to 
increase  the  supply  of  ink  momentarily  during 
the  run.  It  should  be  turned  only  in  a  counter- 
clockwise direction.  The  handles  (I),  shown  in 
figure  13-2  are  for  raising  and  lowering  the  form 
rollers. 

Once  you  have  lowered  the  form  rollers  at  the 
beginning  of  the  day,  it  is  not  necessary  to  raise 
them  with  handles  (I)  each  time  you  shut  down 
the  press.  Instead,  you  can  simply  move  the 
operation  control  lever  (P)  shown  in  figure  13-2 
to  the  **neutral"  position. 

Older  models  of  the  press  are  not  equipped 
with  an  operation  control  lever.  On  these  mod- 
els, it  is  necessary  to  use  the  handles  (1)  each 
time  you  wish  to  raise  or  lower  the  form  rollers. 
On  the  older  presses,  you  will  find  a  night  latch 
lever  on  the  far  side  of  the  press.  You  should 
move  it  to  the  position  marked  **night  latch" 
when  you  shut  down  the  press  for  a  long  period 
of  time. 

The  cylinders  are  normally  out  of  contact 
with  one  another  when  no  stock  is  feeding 
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through  the  press.  However,  on  the  older  models 
of  the  press,  you  can  use  the  lever  (C)  shown  in 
figure  13-5  to  build  up  the  image  on  the  blanket 
before  you  start  the  feeder.  When  you  push  this 
lever  down,  it  causes  the  plate  cylinder  to  lower 
against  the  blanket  without  moving  the  impres- 
sion cylinder  against  the  blanket.  You  should 
hold  lever  (C)  down  for  three  or  four  revolutions 
of  the  press  to  build  up  the  image  on  the  blanket 
before  you  start  the  feeder  so  that  you  will  have 
a  good  print  on  the  first  sheet  fed  through. 
Spring  tension  will  cause  the  lever  to  return  to 
its  original  position  as  soon  as  you  release  it. 


AQUAMATIC  UNIT 

The  dampening  unit  of  this  press  is  called  the 
aquamatic  unit.  It  consists  of  a  fountain,  a 
bottle  that  acts  as  a  reservoir  for  the  fountain 
solution,  a  metal  fountain  roller,  a  rubber 
composition  ductor  roller,  and  a  hard  rubber 
oscillating  roller.  None  of  these  rollers  require 
molleton  or  paper  covers,  like  those  used  on  the 
rollers  in  conventional  dampening  systems. 

Figure  13-6  shows  the  operating  controls  for 
the  aquamatic  unit.  You  can  regulate  the  water 
supply  by  moving  tlie  aquamatic  control  lever 
(C)  along  the  scale  on  tlie  press  frame.  Moving 
the  lever  toward  the  higher  numbers  increases 
the  flow  and  vice  versa.  The  lever  is  generally  set 
at  No.  45  on  the  scale  to  provide  the  maximum 
water  supply  during  make-ready  operations  at 
the  beginning  of  the  day,  and  is  later  moved 
back  to  20  or  25  when  the  nm  actually  begins. 
Of  course,  this  setting  varies  with  the  speed  of 
the  press  or  the  type  of  paper  or  ink  being  used. 
You  can  shut  off  the  water  supply  completely 
by  moving  the  lever  all  the  way  back  to  the 
position  marked  "off." 

The  niglit  latch  (B),  shown  in  figure  13-6,  is 
used  to  free  the  aquamatic  ductor  roller  when 
the  press  is  shut  down.  Push  the  lever  toward  the 
feeder  end  of  the  press  to  raise  the  ductor  and 
pusli  it  in  the  opposite  direction  to  bring  the 
ductor  back  into  operating  position. 

As  you  will  see  later,  the  aquamatic  oscillator 
roller  is  generally  lifted  from  the  press  and 
placed  on  the  support  bracket  (G),  shown  in 
figure  13-4,  during  long  shut-down  periods.  This 
roller  must  be  replaced  and  the  night  latch  must 


A.  Aquamatic  control  lever. 

B.  Night  latch  for  aquamatic  rollers. 

C.  Knob  for  building  up  image  on  blanket  when 
no  sheets  are  feeding  through. 

D.  Handles  for  raising  and  lowering  form 
rollers. 

57.310X 

Figure  13-5.-Operator's  controls  on  earlier  models 
of  press. 


be  moved  to  its  operating  position  before  the 
press  is  started  again,  of  course.  When  replacing 
the  roller,  fit  the  hole  on  tlie  far  end  of  the  shaft 
over  the  drive  pin  and  slip  the  other  end  of  the 
shaft  into  the  slide  guides. 

The  aquamatic  lock-out  latch  (L),  shown  in 
figure  13-2,  is  designed  to  prevent  extra  water 
from  backing  into  tlie  inking  system  when  the 
press  is  turned  backwards.  You  should  keep  it  in 
its  down  position  (toward  the  delivery  end  of 
the  press)  at  all  times  except  during  morning 
makercady  and  wash-up  operations.  This  lever  is 
not  found  on  older  models  of  the  press. 

BLANKET  CYLINDER 

As  you  can  see  in  figure  13-7,  the  blanket  is 
attached  to  hook  bars  which  can  be  moved  to  or 
away  from  the  edge  of  the  blanket  cylinder  with 
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A.  Handles  for  raising  and  lowering  form 
rollers. 

B.  Night  latch  for  aquamatic  rollers.  Move 
to  right  to  throw  on. 

C-    Aquamatic  control  lever.   Move  to  right 

to  increase  water  supply. 
D.   Operation  control  lever. 

£.    Adjusting  screw  for  blanket  to  plate 

cylinder  pressure. 
F.  Counter 

57.310(57B)X 
Figure  13>6. -Aquamatic  controls  on  late  models 
of  press. 


the  thumbscrews  (D)  and  (E).  You  should 
loosen  locknuts  (A)  and  (G)and  move  the  hook 
bars  in  witli  thumbscrews  (D)  and  (E)  when 
removing  the  old  blanket. 

Once  the  old  blanket  is  removed,  you  should 
turn  tiiumbscrews  (D)  until  the  upper  hook  bar 
(C)  is  approximately  one-half  inch  from  the  edge 
of  the  cylinder.  Then  attach  the  lead  edge  of  the 
blanket  to  the  upper  hook  bar  anti  turn  the  press 
by  hand  to  draw  the  blanket  around  the 
cylinder.  When  you  reach  the  cylinder  gap  again, 
attach  the  other  end  of  the  blanket  to  the  lower 
hook  bar  (F)and  tigliten  thumbscrews  (D)  and 
(E)  until  they  are  snug.  Retighten  the  locknuts 
to  hold  the  thumbscrews  in  place  and  mn  200  to 
300  impressions.  Then  loosen  the  locknuts  and 
tighten  the  thumbscrews  again  with  your  fingers, 
if  necessary. 


A.  LOCKNUTS  FOR  ADJUSTING  SCREW  (D). 

B.  HOOKS. 

C.  UPPER  OR  LEAD  HOOK  BAR. 

D.  THUMBSCREWS  FOR  MOVING  HOOK  BAR  (C)  TO 
OR  AWAY  FROM  SURFACE  OF  CYLINDER. 

E.  THUMBSCREWS  FOR  MOVING  HOOK  BAR  (F)  TO 
OR  AWAY  FROM  SURFACE  OF  CYLINDER. 

F.  LOWER  OR  TAIL  HOOK  BAR. 

G.  LOCKNUTS  FOR  ADJUSTING  SCREWS  (E). 

57.31 1(57B)X 
Figure  13-7.— Blanket  cylinder  adjustments. 


PLATE  CYLINDER 

Since  tlie  plate  cylinder  on  this  press  is 
eqiiippetl  with  interchangeable  plate  clamps,  it 
can  handle  any  type  ot  plate.  Slotted  or  serrated 
plates  use  one  type  of  clamp  and  pinbar  plates 
require  another.  Straiglit-edge  masters  can  be 
used  with  either  type  of  clamp. 

Figure  13-8  shows  the  stei^  involved  in 
changing  from  one  type  of  cJamp  to  another.  To 
change  the  head  clamp,  tum  lever  (A)  clockwise 
to  the  position  shown  in  the  illustration.  This 
will  release  the  head  clamp  and  you  can  remove 
it  and  mount  the  iilternate  head  clamp  in  its 
place.  Lock  the  new  clamp  in  place  by  moving 
lever  (A)  back  to  its  original  position,  as  shown 
in  the  illustration. 

Only  the  inside  section  of  the  tail  clamp  is 
a*movable.  To  remove  this  section,  you  should 
hold  the  clamp  open  with  your  left  hand,  then 
push  in  on  knob  (B)  and  turn  tlie  knob 
clockwise  one  quarter  of  a  turn.  Reverse  this 
process  to  lock  the  alternate  section  in  place. 
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.00    «.  .  57.313(57B)X 

ngure  i3-8.-Plate  cylinder  is  equipped  with  interchangeable  head  (above)  and  tail  (lower)  clamps. 


Mounting  the  Plate 

Figure  13-9  shows  the  steps  involved  in 
mounting  a  slottcti  plate  on  the  press.  Attach 
the  gripper  or  lead  edge  of  the  plate  to  the  head 
clamp  (bottom  row  of  hooks).  Crease  or  bend 
the  plate  slightly  along  the  edge  of  the  cylinder 
so  that  it  will  fit  the  contour  of  the  cylinder, 
and  then  turn  the  press  to  draw  the  plate  around 
tlie  cylinder.  When  you  reach  the  cylinder  gap 
again,  raise  the  tail  clamp  enough  to  enable  you 
to  slip  the  other  end  of  the  plate  over  the  upper 
row  of  hooks.  Move  the  locking  lever  (A),  shown 
in  figure  13-10  toward  the  nearside  of  the  press 
to  lock  the  damp.  Spring  tension  will  hold  paper 
plates  taut,  but  you  should  tigliten  the  tail 
clamp  slightly  with  the  two  thumbscrews  (B)  if 
you  are  running  metal  plates  or  if  close  register 
is  involved. 

You  have  just  seen  that  straight-edge  masters 
will  fit  under  any  type  of  damp.  To  mount  a 
straight-edge  plate  on  the  cylinder,  you  should 
press  lever  (A),  shown  in  figure  13-1  1.  to  open 
the  clamp,  and  then  insert  the  gripper  edge  of 
the  plate  into  the  clamp  against  the  stops  (B). 
Close  the  clamp  with  locking  lever  (C).  crease 
the  plate  along  the  cylinder  edge,  and  turn  the 


press  to  draw  the  plate  around  the  cylinder. 
Raise  the  tail  clamp  slightly  and  insert  the  tail 
end  of  the  plate  into  the  damp.  Perforate  the 
edge  of  the  master  with  the  teeth  of  the  clamp. 
Then  close  the  clamp  and  lock  it  by  moving  the 
locking  lever  (A)  shown  in  figure  13-10,  toward 
the  nearside  of  the  press. 

Image  Adjustments 

There  are  two  adjustments  to  the  plate 
cylinder  head  damp  that  change  the  position  of 
the  image  on  the  press  sheet.  If  the  image  is  not 
positioned  correctly  side-to-side,  you  can  make  a 
slight  adjustment  (up  to  Va")  by  turning  the 
knurled  knob  (B).  shown  in  figure  13-12.  When 
the  side-to-side  adjustment  is  greater  than  Va\ 
you  must  move  the  paper  pile  and  change  the 
feeder  set-up. 

When  the  image  is  printing  crooked  on  the 
press  sheet,  you  can  correct  it  by  turning  the 
knurled  knob  (A),  shown  in  figure  13-12.  If  the 
image  is  down  from  right  to  left,  tuni  the  knob 
counterdockwise  to  straigliten  it.  If  the  image  is 
mnning  upward  from  left  to  riglit.  turn  the  knob 
dockwise  to  straighten  it.  When  you  are  using 
straight  edge  plates,  you  can  adjust  the  image  on 
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57*314|57B)X 
Figure  13* 9. -Mounting  a  plate  on  the  press. 


the  prcss  sheet  by  releasing  the  plate  head  clamp 
and  moving  the  plate  in  the  desired  direction. 

If  the  image  prints  too  high  or  too  low  on  the 
sheet,  you  can  reposition  it  by  moving  the 
impression  cylinder.  To  do  this,  you  must  turn 
the  press  until  the  locknut  (C)  on  the  near  end 
of  the  blanket  cylinder  is  aligned  with  the 
built-in  wrench  (A),  shown  in  figure  13-13.  Press 
wrench  (A)  in  and  turn  it  counterclockwise  to 
loosen  the  locknut  and  continue  to  hold  it  so 
that  the  blanket  cylinder  will  not  turn  while  you 
rotate  the  press  by  hand  to  move  scale  (D)  in  the 
direction  marked  ''raise''  or  'Mower**.  There  are 
two  sets  of  gears  at  the  far  end  of  the  blanket 


57.315(57B)X 
Figure  13>  Id-Tail  clamp  adjustments. 


57.316X 

Figure  13>11.-Head  clamp  on  plate  cylinder.  Press  lever 
(A)  to  open  clamp  when  mounting  a  straightedge 
plate.  Insert  plate  against  stops  (B)  and  close  with 
lever  (C). 


A.  Knurled  knob  for  straightening  image* 

B.  Knurled  knob  for  shifting  image  sidewise. 


57.317(57B)X 

Figure  Image  adjustment  controls  located  on  the 

plate  cylinder  head  clamp. 
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A,  Locking  lever  (built-in  wrench).  Push 
in  and  turn  counterclockwise  to  release 
locknut(C), 

B,  Lock  or  socket  on  end  of  lever  (A). 

C.  Locknut. 

D.  Scale, 

57.318(57B)X 

Figure  13-13.-Vertical  (up-down)  adjustment  controls. 


cylinder  but  only  the  outer  gear  moves  when 
this  adjustment  is  made.  The  outer  gear  works 
with  the  impression  cylinder  gear  to  move  the 
impression  cylinder  forward  or  backward.  Since 
the  plate  and  blanket  cylinders  aa*  geaanl 
together  with  a  separate  set  of  gears,  the 
relationship  between  the  plate  and  blanket 
cylinders  does  not  change.  This  makes  it  un- 
necessary for  you  to  wash  the  blanket  before 
pulling  another  proof. 

After  the  adjustment  has  been  made,  turn 
waMich  (A)  clockwise  to  re  tighten  locknut  (C). 
then  release  it.  Spring  tension  will  cause  the 
wreMich  to  return  to  its  orit:inal  position  when  it 
is  released. 


AUTOMATIC  FEEDER 

The  feeder  on  this  press  is  different  from  that 
found  on  other  presses  in  that  the  stock  is  fed 
directly  from  the  feed  table  into  the  printing 
unit.  This  press  has  no  feedboard.  no  con\eyor 
tapes,  no  moving  side  guides,  and  no  front 
guides. 


57.319(57B)X 
Figure  13-14.-Feed  table  controk 


If  you  will  study  figure  13-14  for  a  moment, 
you  will  see  how  the  feeder  works.  The  piling 
bars  (D)  are  similar  to  those  already  discussed. 
The\  are  positioned  along  a  scale  at  the  front  of 
the  feed  table  and  they  guide  the  stock  as  it  is 
forwarded  into  the  printing  unit. 

Tlie  guide  (A),  shown  in  the  illustration,  is 
equipped  with  a  steel  spring  which  forces  the 
top  sheets  in  the  pile  against  guide  (F).  Guide 
(Fl  acts  as  the  registering  guide.  Guides  (F)and 
(A)  are  interchangeable  so  that  you  can  Register 
the  sheets  from  either  side  of  the  press. 

When  the  press  is  in  operation,  four  blower 
tubes  at  the  front  of  the  stack  float  the  top 
sheet  in  the  pile  and  the  spring  on  guide  (A) 
forces  the  sheet  against  guide  (F)  anJ  the  right 
front  pihng  bar  to  register  it  sidewise.  Four 
sucker  feet  then  dip  down  and  catch  the  front 
edge  of  the  sheet  and  move  it  under  a  set  of 
mbber  forwarding  rollers  which  are  travelling 
against  a  lower  knuried  metal  roller.  Tlie  for- 
warding rollers  force  the  paper  directly  into  the 
cvhnder  grippers.  as  shown  in  figure  13-15.  As 
tlie  cylinder  grippers  open  to  receive  the  sheet, 
tlie  paper  stops  (A)  rise  from  recess  in  the 
impression  cylinder  and  the  paper  is  forced 
agamst  these  stops  in  much  the  same  manner  as 
the  paper  is  registered  against  the  front  stops  on 
tlie  conventional  feeder.  Since  the  paper  can  go 
no  further  after  it  reaches  these  stops,  it  tonis  a 
slight  buckle  before  it  is  drawn  into  the  printing 
unit.  This  buckle  (overfeed)  has  an  important 
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lUNKET      1  FOtWAtOING 
CYllNOEt     /      FAPEH  tOlliUS 
lUCKlE 


PAPER 
:  STACK 


57.322(57B)X 
Figure  13-16.-Feeder  unit  components. 


A,  Stop, 
Gripper, 

57.320X 

Figure  13-1 5. --Diagram  showing  how  top  sheet  buckles 
as  it  feeds  into  the  gripper  stop. 


effect  on  registration.  If  there  is  too  much 
buckle,  tlie  stock  may  be  nicked  along  the  edge, 
and  if  there  is  not  enough,  there  may  be 
insufficient  gripper  bite  on  the  edge  of  the  sheet. 
As  you  will  see  later*  you  can  rcgiilate  the 
amount  of  buckle  with  the  knob  (D)  shown  in 
figure  13-2.  Tliis  knob  changes  the  feeder  timing 
by  moving  the  sucker  feet  sHghtly  forward  or 
backward,  thus  controlling  i!ie  distance  the 
sheet  is  fed  into  the  grippers  in  the  allotted  time. 


Setting  the  Feeder 


You  can  move  the  left  piling  bar  sidewise  by 
turning  the  handle  (X),  shown  in  figure  13-2  and 
you  can  set  the  riglit  piling  bar  by  turning  a 
similar  handle  on  the  far  side  of  the  press. 

If  you  wish  to  register  to  the  right  side,  you 
should  move  the  riglit  piling  bar  to  the  position 
on  scale  (E),  shown  in  figure  13-16,  that 
corresponds  to  the  width  of  the  stock  being  run. 
If  the  stock  is  8  inches  wide,  ^or  example,  >ou 
should  turn  the  crank  until  the  piling  bar  is 
positioned  at  8  on  the  scale.  The  other  piling  bar 
should  be  set  to  just  clear  the  edge  of  the  stock. 
You  should  reverse  this  procedure  if  you  wish  to 
register  the  sheet  to  the  left,  of  course. 


Next  lower  the  ♦eed  table  by  pressing  th', 
crank  (A)  in  to  engage  the  gear  and  turning  it 
counterclockwise  while  you  depress  lever  (V). 
shown  in  figure  13-2. 

Move  the  paper  stack  supports  (Y)  shown  in 
figure  13-2,  if  necessary,  so  that  they  will  clear 
the  pile  back  stop  (G),  shown  in  figure  13-14.  as 
the  last  sheets  are  fed  into  the  press  and  the  feed 
table  rises  to  its  maximum  height.  The  Hanges 
on  the  supports  should  bo  on  the  outside,  as 
shown  in  figure  13-2.  You  can  cover  tlie 
supports  with  a  metal  plate  or  a  piece  of 
cardboard  cut  slightly  smaller  than  the  stock  to 
be  run.  This  will  act  as  a  support  for  the  paper. 

After  the  stock  has  been  loaded,  you  should 
raise  the  feed  table  until  the  top  of  the  stack 
contacts  the  four  paper  heiglit  regulators  (F) 
shown  in  figure  13-10.  when  tlie  regulators  are 
in  their  lowest  position.  Then  pull  out  the  crank 
to  disengage  it.  (It  may  be  necessary  to  turn  the 
press  to  move  the  regulators  to  their  lowest 
position.)  Square  tlie  top  sheets  o-*  the  pile 
against  the  front  plate  (G)  shown  in  figure 
13-16,  and  the  piling  guide  on  the  a*gister  side 
and  then  set  the  paper  guides  (A,  F,  and  G), 
shown  in  figure  13-14. 

If  you  are  registe  'ig  to  the  right  side,  .set 
guide  (F)  against  tlu  side  of  the  stock  aboat  2 
inches  from  the  tail  edge  of  the  pile.  Center 
guide  (A)  with  the  left  edge  o**  the  stock  and 
mo\e  it  in  until  the  spring  contacts  the  stock 
and  is  depressed  by  about  one-eiglith  of  an  inch. 
Reverse  the  positions  of  guides  (A)  and  (F)  if 
you  are  Registering  to  tlie  left.  You  should 
amove  the  scaws  and  averse  the  position  of 
the  spring  when  you  change  guide  (A)  from  one 
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side  of  the  feed  table  to  tlie  other.  (See  fig. 


Set  the  backstop  (G).  shown  in  tlgure  13-14. 
to  press  liglitly  against  the  back  of  the  pile  if 
you  are  naming  thin  or  medium  weight  stock. 
Set  it  to  allow  a  slight  clearance  between  the 
stop  and  the  pile  when  you  are  running  heavy 
stock. 


Paper  Weight 

The  paper  weight  (B).  shown  in  figure  13-18. 
is  a  wire  bail  tliat  controls  tlie  sheet  as  it  is 
floated  by  the  blowers.  There  are  four  holes  or 
positions  for  this  wire.  You  should  place  it  in 
tlie  position  nearest  the  forwarding  rollers  when 
you  are  naming  lightweight  stocks,  and  move  it 
back  for  heavier  stocks.  You  may  find  it 
necessary  to  remove  the  wire  entirely  when  you 
are  naming  card  stocks. 

This  press  may  be  equipped  with  an  extra  bail 
made  of  ligfiter  gage  wire  which  is  used  instead 
of  the  standard  bail  when  liglitweiglit  stocks  are 
nm. 


57.323(57B)X 

Figure  13-17.-The  spring  guide  Is  reversable  to  permit 
you  to  register  from  either  the  right  or  left  side  of  the 
pile. 


Pile  Height  Control 

The  pile  height  regulators  (F).  shown  in  figure 
13-16.  move  up  and  down  when  the  press  is  in 
operution.  As  the  paper  is  fed  into  the  machine, 
they  move  lower  and  lower  until  they  finally 
allow  a  pawl  to  engage  and  turn  an  elevating 
ratchet  which  raises  the  feed  table.  This  keeps 
the  height  of  the  stack  constant  as  the  paper  is 
fed  into  the  press. 

You  can  make  the  stack  nm  nigher  or  lower 
witli  the  lever  (W)  shown  in  figure  13-2.  Most 
operators  set  the  lever  at  3  to  6  on  the  scale  for 
20-to  60-pound  stock.  They  mn  the  stack 
slightly  higlier  when  they  arc  ninning  heavy 
stock  and  lower  it  when  nmning  lightweight 
stocks. 

On  the  older  models  of  the  press,  you  will 
find  a  pile  height  control  knob  in  place  of  the 
lever.  A  clockwise  turn  of  the  knob  causes  the 
stack  to  run  lower  and  vice  versa. 

O 
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A.  SUCKER  FEET. 

B.  PAPERWEIGHT. 

C.  PAPER  LEVELERS. 

D.  PILE  HEIGHT  REGULATORS. 


57.324(57B)X 
Figure  13-18.-Feeder  unit  suction  feet  and  paper 
leveler  positions  for  a  standard  width  sheet 


Paper  Levelers 

As  you  can  see  in  figure  13-18.  there  are  four 
sucker  feet  (A)  and  three  paper  levelers  fC) 
which  contact  the  front  edge  of  the  stack.  The 
paper  levelers  help  prevent  double  sheeting  and 
assist  in  feeding  curled  or  liglitweight  stocks. 
You  Lan  raise  or  lower  them  as  necessary.  You 
should  set  them  slightly  higher  than  the  suction 
feet  (when  the  suckers  are  all  the  way  down) 
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when  you  arc  running  card  stock  and  slightly 
lower  than  the  sucker  feet  when  you  are  running 
other  kinds  of  stock.  The  paper  levelers  are 
attached  to  the  same  bar  as  tlie  sucker  feet  and 
are  interchangeable  with  the  feet.  Older  models 
of  the  press  do  not  Iiave  the  paper  levelers. 


Sucker  Feet 

The  sucker  feet  and  paper  levelers  are  at- 
tached to  a  cam-operated  suction  tube  that 
swings  back  and  forth  when  the  press  is  in 
operation  alternately  canying  the  feet  down  to 
the  top  of  the  stack  where  the  suction  goes  on 
to  pick  up  the  sheet,  and  up  again  to  the 
forwarding  rollers  where  the  suction  cuts  off  to 
release  the  sheet.  You  have  just  seen  that  the 
paper  levelers  and  sucker  feet  arc  interchange- 
able. You  can  move  them  sidewise  to  any 
position  necessary  to  accommodate  the  stock. 
There  arc  nine  openings  in  the  suction  tube,  and 
the  unused  openings  shoul$i^be  sealed  off  with 
nylon  plugs.  You  will  get  better  results  if  you 
use  as  many  of  the  sucker  fejt  as  possible  for 
each  job.  Figure  13-18  shows  the  positions  in 
which  the  sucker  feet  and  paper  levelers  are 
ordinarily  set  for  an  3-1/2"  sheet. 

Rubber  tips  are  generally  placed  over  tne 
sucker  feet  to  increase  their  pulling  power. 
Brown  nibber  tips  are  available  for  use  with 
heavy  stocks  and  black  rubber  (neoprene)  tips 
are  used  for  thin  stocks.  When  nmning  stocks 
lighter  than  16  pound,  slide  the  gromet  up  on 
the  sucker  feet  tubes  and  turn  the  suction  cups 
up  to  reduce  the  amount  of  pull. 

The  blower  tubes  that  fluff  the  top  sheets  on 
the  paper  pile  are  combined  with  the  pile  height 
regulators  (F)  shown  in  figure  13-16.  The  tips  of 
the  pile  height  regulators  extend  over  the  edge 
of  the  pile  and  exert  a  sliglit  drag  on  the  stock  in 
the  same  manner  as  sheet  separators  on  other 
presses. 

You  can  adjust  the  amount  of  suction  and 
blast  with  the  knobs  (B)  and  (C)  shown  in  figure 
13-2.  A  clockwise  turn  increases  the  suction  or 
blast  and  counterclockwise  turn  decreases  it.  To 
set,  turn  each  knob  clockwise  as  far  as  it  will  go; 
then  turn  the  knobs  back  one-half  turn  counter- 
clockwise for  card  stock;  one  to  two  half  turns 
counterclockwise  for  20-  to  65-pound  stock;  and 


2  to  3  half  turns  counterclockwise  for  lighter 
weiglit  stocks. 


Forwarding  Rollers 

You  have  already  seen  that  a  set  of  rubber 
forwarding  rollers  drop  against  the  sheet  just  as 
it  is  released  by  the  sucker  feet  and  force  it 
against  tlie  gripper  stops  in  such  a  manner  that 
the  sheet  develops  a  slight  buckle.  These  for- 
warding rollers  raise  again  to  release  the  sheet 
just  as  the  impression  cylinder  grippers  close  on 
it. 

The  rubber  forwarding  rollers  are  driven  by  a 
lower  (knurled  metal)  forwarding  roller.  In  time, 
the  upper  rollers  become  worn  and  replacement 
is  required.  To  remove  the  upper  rolling  unit, 
you  simply  loosen  the  Phillip's  head  screw  at 
each  end  of  the  roller  shaft.  Many  pressmen 
replace  the  bearings  each  time  they  replace  the 
roller  unit. 

Sheet  Detector  Fingers 

This  press  has  three  sheet  detector  fingers 
whicj.  attached  to  a  bar  just  back  of  the 
forwarding  rollers.  When  no  sheet  is  feeding 
tlirough,  these  fingers  drop  into  groo\es  in  a 
metal  plate  and  throw  the  cylinders  out  of 
contact  with  one  another  and  trip  off  the 
counter.  These  fingers  will  ordinarily  need  no 
adjustment. 

Caliper 

This  press  is  not  normally  equipped  with  a 
two-sheet  choke  or  caliper.  However,  a  device 
called  a  "doubles  detector"  is  available  as  an 
optional  attachment.  If  the  press  you  are  oper- 
ating is  feeding  "doubles/'  you  can  generally 
correct  it  by  lowering  the  height  of  the  paper 
pile  or  reducing  the  blast  and  suction  with  the 
control  knobs  (B)  and  (C)  shown  in  figure  13-2. 

Buckle  Control  Knob 

As  you  have  already  seen,  there  are  no  front 
guides  on  this  press.  As  the  impression  cylinder 
revolves,  the  cylinder  grippers  open  to  receive 
the  sheet  and  a  set  of  metal  plates  (stops)  rise  to 
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position  it.  Tlie  fonvarding  rollers  force  the 
stock  against  these  stops  and  it  is  held  with  a 
slight  buckle  until  tlie  stops  recede  and  the 
grippers  close  on  it. 

If  you  do  not  have  sufficient  buckle,  the 
slieets  may  fail  to  deliver  firmly  against  the 
paper  stops  and  if  there  is  too  much  buckle,  the 
stock  may  be  nicked  along  the  front  edge.  You 
can  regulate  the  amount  of  buckle  with  the 
knob  (D),  shown  in  figure  13-2. 

This  knob,  as  you  have  seen  earlier,  changes 
the  timing  of  the  feeder  by  moving  the  sucker 
feet  slightly  forward  or  backward.  Moving  the 
sucker  feet  forward  causes  them  to  deliver  the 
sheet  to  the  fonvarding  rollers  sooner  than 
before  and  produces  more  buckle:  moving  them 
back  delays  delivery  of  the  sheet  and  produces 
less. 

You  should  set  tliis  knob  at  0  to  3  on  the 
scale  to  produce  the  minimum  amount  of  buckle 
when  you  are  running  heavy  stock,  and  you 
should  set  it  between  3  and  7  when  you  are 
nmning  bond  paper.  It  may  be  necessary  to  set 
it  all  the  way  up  to  15  to  provide  maximum 
buckle  when  you  arc  nmning  manifold.  Since 
registration  may  be  affected  when  the  setting  of 
knob  (D)  is  changed,  you  should  not  change  the 
setting  during  the  run  if  close  register  is  in- 
volved. 


DELIVERY  UNIT 

Following  the  impression,  a  cam  on  the 
operator's  side  of  the  impression  cylinder  causes 
the  cylinder  grippers  to  open  to  release  the 
sheet.  Ejector  fingers  then  rise  to  lift  the  edue  of 
the  paper  away  from  the  cylinder  and  force  it 
out  over  a  set  of  stripper  fingers.  The  stripper 
fingers  strip  tlie  sheet  from  the  impression 
cylinder  and  direct  it  under  two  ejector  rollers 
which  force  it  into  the  paper  receiver. 

Tlie  ejector  rollers  (A),  shown  in  figure  13-1  v. 
are  adjustable  sidewlse.  You  should  set  them 
along  the  margins  of  the  sheet  so  they  will  not 
smear  the  wet  ink  in  the  printed  areas.  The 
ejector  rings  (B)  are  also  adjustable  side  wise. 
You  should  position  them  inside  the  ejector 
rollers  if  the  stock  curls  up  as  it  is  delivered  and 
outside  if  the  stock  tends  to  curi  down. 


A.  Ejector  rollers. 
B*  Ejector  rings. 

57.326{57B)X 
Figure  IS-ia-Delivery  end  of  the  press. 

Tlie  receiving  tray  is  equipped  with  paper 
guides  and  a  paper  Retainer  which  dirccts  the 
sheets  into  the  tray. 
^The  left  paper  guide  (A),  shown  in  figure 
13-20,  is  stationary  and  should  be  set  along  the 
scale  on  tlie  receiving  tray  to  a  position  that 
eoiresponds  to  the  width  of  tlie  stock.  The  ri^ht 
guide  (D)  moves  back  and  forth  with  a  jogg^uig 
action  when  the  press  is  in  operation.  To  set  it, 
turn  the  press  until  tlie  guide  is  all  the  way  in. 
Tlien  place  a  sheet  of  stock  on  the  tray  against 
tlie  stationary  guide  and  move  guide  (D)  up  to 
the  riglit  edge  of  the  sheet.  Tlie  end  stop  (C) 
should  be  set  for  the  length  of  stock  being  run. 


CHAIN  DELIVERY 

Chain  deliveries  are  available  for  these  presses 
as  optional  attachments.  They  are  similar  to  the 
chain  deliveries  already  discussed. 


SPEED  CONTROL 

Tills  press  has  a  speed  range  of  4,500  to  9.000 
impressions  per  hour.  To  change  the  speed,  you 
simply  turn  the  handle  (h),  shown  in  figure 
13-2.  until  the  dcsircd  number  appears  in  the 
opening  to  the  lower  left  of  the  hand  wheel.  (The 
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A.  Stationary  paper  guide* 

B.  Paper  retainer. 
C*  End  stop. 

D.  Active  paper  guide  (jogger). 

57.327(57B)X 
Figure  13-20.-Paper  receiving  tray. 


numbers  on  the  indicator  show  steps,  not  the 
actual  speed  of  the  press,  of  course.)  The  speed 
should  be  changed  only  when  the  press  is 
operating. 


PRESS  ADJUSTMENTS 

The  following  paragraphs  describe  some  of 
the  more  common  adjustments  for  the  A.  B. 
Dick  press. 

Roller  Adjustments 

'You  can  test  the  form  roller-to-plate  tension 
by  dropping  the  inked  rollers  against  a  plate. 
Raise  rollers  and  examine  an  inked  line  left  on 
the  plate.  The  lines  should  be  from  1/8  to  3/16 
of  an  inch  wide  and  even  from  end  to  end. 


(Note.-If  your  press  is  equipped  with  the 
operation  control  lever  (P),  shown  in  figure 
13-2,  you  must  move  the  lever  to  the  **ink" 
position  in  order  to  get  a  true  stripe  when  you 
drop  the  rollers  against  the  plate.) 

Figure  13-21  shows  the  adjusting  screws  for 
the  form  rollers.  There  are  similar  screws  on  the 
far  side  of  the  press.  You  can  reach  them  with  a 


A.  Upper  form  roller  adjusting  screw. 

B.  Lock  screw. 

C.  Lower  form  roller  adjusting  screw. 

D.  Lock  screw* 

57.328X 

Figure  13-21.— Fomi  roller  adjusting  screws  on  the  near 
side  of  the  press.  Additional  adjusting  screws  are 
located  on  the  far  side. 


screwdriver  tiuough  the  openings  in  the  press 
frame. 

You  can  increase  the  pressure  on  the  near  end 
of  the  upper  form  roller  by  loosening  the 
lockscrew  (B)  and  turning  the  adjusting  screw 
(A)  counterclockwise.  To  increase  the  tension 
on  the  far  end  of  the  roller,  loosen  the  lockscrew 
on  the  far  side  of  the  press  and  turn  the 
adjusting  screw  clockwise.  Retighten  the  lock- 
screws  when  the  adjustment  is  satisfactory. 

The  lower  form  roller  is  adjusted  in  a  similar 
manner. 

Aquamatic  Ductor  Roller 

To  check  the  setting  of  the  aquamatic  ductor 
roller,  move  it  against  the  aquamatic  oscillator; 
tiien  move  it  back  and  examine  the  line  left  on 
tlie  oscillator.  If  the  line  is  not  uniform,  you  can 
adjust  one  end  of  the  ductor  by  loosening  the 
locknut  (A),  shown  in  figure  13-22,  and  turning 
the  eccentric  screw  (B)  to  raise  or  lower  truck 
(C). 

Removing  End  Play 

To  remove  end  play  from  the  form  rollers, 
put  the  night  latch  on  to  free  the  rollers.  Then 
loosen  the  setscrews  and  push  the  bearings  at  the 
end  of  the  roller  shafts  in  toward  the  rollers  as 
far  as  they  will  go  without  binding.  Retighten 
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A.  Locknut. 

B.  Adjusting  screw. 

C.  Truck. 

D.  Ductor  roller. 

57.330 

Figure  13-2Z.-Aquamatic  ductor  roller  adjustment 


the  setscrews  and  check  to  see  tliat  the  rollers 
turn  freely. 

To  remove  end  play  from  the  distributor 
rollers,  loosen  the  collars  on  the  near  end  of  the 
roller  shafts  and  push  then  toward  the  press 
frame. 

The  locations  of  the  roller  setscrews  are 
shown  in  figure  13-23. 

Cylinder  Adjustments 

The  plate  and  impression  cylinders  adjust 
automatically  for  any  thickness  of  stock  or 
plate.  Since  settings  for  tliese  cylinders  are 
factory  adjusted,  the  pressman  is  not  required  to 
make  any  of  the  usual  tension  and  paralleling 
adjustments  to  the  cylinders.  If  major  adjust- 
ments are  required,  they  are  normally  made  by  a 
press  mechanic  rp.ther  than  by  the  pressman. 

Cylinder  Gripper  Adjustments 

Figure  13-24  shows  the  adjusting  screws  used 
in  regulating  the  gripper  tension  and  the  distance 
the  grippers  open.  Both  of  these  screws  are 
located  on  the  near  side  of  the  press  at  the  end 
of  the  impression  cylinder,  just  inside  the  press 
frame. 

To  adjust  the  tension  on  the  grippers,  turn  the 
hand  wheel  until  the  grippers  open  to  receive  the 
paper  at  the  end  of  the  feedboard.  Then  place  a 
sheet  of  paper  (over  the  forwarding  rollers)  with 


the  front  edge  of  the  stock  against  the  gripper 
stops.  Turn  the  handwheel  until  the  paper  is 
gripped  and  just  ready  to  be  drawn  into  the 
printing  unit.  Then  adjust  screw  (A)  so  that  a 
firm  pull  is  required  to  remove  the  paper  from 
the  grippers.  A  counterclockwise  turn  of  screw 
(A)  increases  the  pressure  and  a  clockwise  turn 
decreases  it. 

The  chances  are  that  it  will  not  be  necessary 
for  you  to  disturb  the  setting  of  screw  (B). 
However,  if  the  grippers  become  bent,  or  if  you 
find  that  they  are  not  opening  the  proper 
distance  for  some  other  reason,  you  should  turn 
the  press  until  the  grippers  are  1/4  of  an  inch 
above  the  stripper  assembly  at  the  delivery  end 
of  the  press.  Tlien  adjust  screw  (B)  until  the 
gripper  tips  are  1 1/32  of  an  inch  above  the  edge 
of  the  cylinder  when  the  grippers  are  open. 


WASH-UP  OPERATIONS 

At  the  end  of  the  day,  you  should  remove  the 
water  bottle  and  drain  the  aquamatic  fountain. 
Remove  as  much  ink  as  possible  from  the  ink 
fountain;  then  remove  the  fountain  and  the  ink 
duc*or  roller  and  clean  them  by  hand.  You 
should  also  clean  the  ink  fountain  roller  man- 
ually. 

Next,  insert  a  sheet  of  paper  between  the 
rollers  and  turn  the  press  by  hand  to  run  the 
sheet  up  between  the  rollers.  Turn  the  press 
back  to  remove  the  sheet,  and  then  run  another 
sheet  into  the  rollers,  continuing  this  process 
until  you  have  removed  as  much  excess  ink  as 
possible. 

Finish  cleaning  the  rollers  with  a  blotter 
clean-up  sheet  attached  to  the  plate  cylinder. 
Move  the  operation  control  lever  (?)  shown  in 
figure  13-2  to  the  'Mnk"  position  and  set  the 
aquamatic  control  lever  (M)  at  No.  45.  Release 
the  aquamatic  lock-out  latch  (L)  by  moving  it 
toward  the  feeder  end  of  the  press.  Apply 
blanket  wash  to  the  ink  oscillating  roller  and 
allow  it  to  work  thoroughly  into  the  inking 
system. 

Next,  move  the  operation  control  lever  (P) 
back  to  its  "neutral"  position  and  move  the 
aquamatic  control  lever  (M)  to  its  ''off  posi- 
tion. Stop  the  press  and  put  on  another  blotter 
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FORM  ROLLER 


FORM  ROLLER 


57.331X 


Figure  13* 23. --Lateral  adjustments  for  form  rollers  and  distributor  rollers. 


clean-up  sheet.  Repeat  this  procedure  until  the 
rollers  are  completely  clean  and  dry. 

Finally  wipe  the  aquamatic  unit  rollers  and 
fountain  clean  and  dry.  Loosen  the  knurled 
knob  on  each  side  and  remove  the  aquamatic 
tray  and  clean  it  of  paper  lint,  if  necessary.  (See 
figure  13-25.)  Then  replace  the  tray,  the  ink 
ductor  roller  and  the  ink  fountain. 

The  procedure  is  similar  for  cleaning  older 
models  of  the  press,  except  that  the  ink  ductor 
roller  is  not  removed  from  the  press  and  it  is 
necessary  to  drop  the  irk  form  rollers  with  the 
handles  (I)  shown  in  figure  13-2  when  you  are 
using  the  blotter  clean-up  sheet.  Set  the  aqua- 
matic control  lever  at  No.  45  on  the  scale  and 
distribute  the  cleaning  solution  evCnly  over  the 
rollers.  Do  not  apply  the  cleaning  solution  so 


freely  that  it  will  accumulate  in  the  aquamatic 
fountain. 

Finally  go  over  the  rollers  with  a  rag  moist- 
ened with  solvent.  Wipe  all  rollers  and  the 
aquamatic  fountain  clean  and  dry.  On  some  of 
the  older  presses,  you  can  remove  the  aquamatic 
unit  for  cleaning.  Loosen  the  two  knurled 
knobs,  set  the  aquamatic  control  lever  to  No.  45 
and  throw  on  the  aquamatic  night  latch.  Then 
lift  the  unit  away  from  the  inking  rollers. 


SECURING  THE  PRESS 

At  tlie  end  of  the  day,  and  during  long 
shutdown  periods,  you  should  break  the  contact 
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A. 


Screw  used  in  adjusting  tension  on  grippers. 
Screw  which  regulates  distance  grippers  open. 


C .  Stripper  assembly. 

D.  Gripper. 


Figure  13-24.-inipression  cylinder  ^ripper  adjustments. 


57.332X 


between  the  rollers  to  relieve  the  tension  and 
prevent  them  from  becoming  flat. 

Raise  the  form  rollers  with  the  handles  (1), 
shown  in  figure  13-2;  then  lift  the  ink  oscillating 
roller  until  it  is  out  of  contact  with  the  other 
rollers  and  tUt  it  toward  the  ink  fountain.  You 
will  find  that  it  will  stay  in  this  position  until 
you  lower  it  again  by  hand. 

Next,  remove  the  aquamatic  oscillating  roller 
and  place  it  in  the  support  bracket  (G)  shown  in 
figure  13-4.  Remove  the  fountain  solution  bottle 
and  place  it  on  a  table.  Then  set  the  aquamatic 
night  latch  lever  (N)  and  the  operation  control 
lever  (P)  shown  in  figure  13-2,  to  the  "night 
latch"  positions.  You  can  follow  the  same 
procedure  when  you  are  securing  the  older 
models  of  the  press.  The  night  latch  lever  for  the 
ink  rollers  is  found  on  the  far  side  of  the  press 
on  the  older  models. 
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STEP  BY-STEP  OPERATIONS 

1.  At  the  beginning  of  the  day  or  at  regular 
intervals,  clean  and  lubricate  the  press. 

2.  At  the  beginning  of  the  day,  move  the 
aquamatic  and  ink  rollefs  from  their  night  latch 
positions. 

3.  Place  the  aquamatic  oscillating  roller  and 
the  ink  oscillating  roller  in  position. 

4.  Put  ink  in  fountain.  Adjust  keys  to 
distribute  even  film  of  ink  over  fountain  roller. 

5.  Move  ink  fountain  control  lever  to  fourth 
position;  set  aquamatic  control  lever  at  No.  45 
and  raise  the  aquamatic  lockout  latch. 

6.  Run  press  to  distribute  ink  evenly  over  all 
rollers  including  the  aquamatic  rollers. 

7.  Mix  fountain  olution  and  fill  bottle. 
Insert  bottle  into  holder  in  fountain.  (Note.- 
Never  add  fountain  solution  until  after  tlie 
rollers  are  thoroughly  inked,) 
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A,  Knurled  knobs.   Loosen  when  removing  pan. 


57.336(57B)X 
Figure  13-2S.-Removing  the  fountain  pan  from  the 
press. 

8.  Move  aquamatic  control  lever  to  its  "off 
position;  lower  the  aquamatic  lockout  latch;  and 
turn  off  the  press. 

9.  Set  feeder.  Move  piling  guides  to  point 
along  scale  at  front  of  feed  table  that  corre- 
sponds to  width  of  stock  being  run. 

10.  Set  paper  stack  supports  so  that  back 
stop  will  clear  both  supports  when  table  rises  as 
last  sheets  are  fed  into  press. 

1 1.  Lower  feed  table  and  load  stock. 

12.  Raise  feed  table  until  top  sheet  in  pile 
contacts  pile  height  regulators  when  regulatdrs 
are  in  their  lowest  position. 

13.  Set  the  back  stop  and  two  side  guides 
against  the  back  and  sides  of  the  stack.  The 
spring  guide  should  be  placed  on  left  side  if  you 
are  registering  to  the  right  and  vice  versa. 
Reverse  spring  when  changing  guide  from  one 
side  to  another. 

14.  Adjust  paper  weight,  if  necessary,  for 
type  of  stock  being  run. 

15.  Position  sucker  feet,  if  necessary.  Attach 
rubber  tips  to  feet  according  to  type  of  stock 
being  run.  Adjust  caliper,  if  necessary  (if  press  is 
equipped  with  caliper). 

16.  Set  paper  guides  in  delivery  unit. 

17.  Mount  plate  on  cylinder.  Sponge  plate 
and  start  press  in  operation.  Move  aquamatic 
control  lever  to  No.  20  or  25  and  ink  control 
lever  to  No.  1  or  2. 


18.  Drop  the  upper  and  lower  form  rollers 
against  the  plate  with  handles  (1)  shown  in  figure 
13-2.  Move  tlie  operation  control  lever  to  the 
ink  position.  Watch  plate  as  press  revolves.  If  it 
tends  to  pick  up  ink,  increase  water  feed  and 
reduce  ink  supply. 

19.  Push  tlie  operation  control  lever  to  the 
"image"  position  and  hold  it  there  for  two  to 
four  revolutions  to  allow  the  image  to  build  up 
on  the  blanket. 

20.  Turn  on  vacuum  pump  and  move  the 
operation  control  lever  to  its  extreme  right 
(feed)  position  to  start  sheets  feeding. 

21.  After  the  first  sheet  feeds  tlirough,  lower 
the  paper  feed  lever  to  stop  the  sheets  feeding. 
Check  for  position  of  image  on  sheet. 

a.  If  image  is  not  centered  sidewise,  move 
paper  stack  or  release  plate  from  tail 
clamp  and  make  small  lateral  adjustment 
(up  to  1/4")  by  turning  knob  to  move 
head  clamp  sidewise. 

b.  If  image  is  not  straight  on  paper,  release 
plate  from  tail  clamp  and  turn  the 
angular  adjusting  knob  to  twist  head 
clamp  on  plate  cylinder. 

c.  If  image  is  too  high  or  too  low,  rotate 
impression  cylinder  to  change  position 
of  grippers  in  relation  to  image  on 
blanket. 

21.  Adjust  buckle  control  knob,  if  necessary, 
to  provide  proper  buckle  in  stock. 

22.  Start  press  and  pull  another  impression. 
Qieck  for  proper  position,  ink  distribution,  and 
low  spots  that  are  not  printing  properly.  Change 
blanket  or  underlay  low  areas  with  strips  of 
paper  if  necessary. 

23.  Set  counter  at  00000;  sponge  plate  and 
begin  run. 

24.  Examine  work  at  regular  intervals;  watch 
ink  distribution.  Adjust  ink  and  water  as  neces- 
sary. 

25.  Reload  feeder  as  stock  is  depleted;  re- 
move stock  from  delivery  unit  after  every  500 
impressions.  Stack  printed  sheets  in  small  piles 
on  table. 

26.  After  run  is  completed,  stop  ^uess,  trans- 
fer plate  to  table.  Go  over  it  with  g».in  arable  or 
other  preservative  solution  if  plate  is  to  be  saved. 

27.  Wash  blanket  and  prepare  press  for  next 
job. 
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28.  At  end  of  day,  remove  all  ink  from 
fountain.  Drain  fountain  solution  from  aqua- 
matic  fountain.  Wash  ink  fountain  and  clean  all 
rollers.  Use  blotter  cleanup  sheets  followed  by 
cleaning  with  cloth  moistened  with  blanket 
wash.  Remove  aquamatic  unit  or  pan,  if  neces- 
sary to  clean  out  lint  and  dirt. 

29.  Lift  the  ink  and  aquamatic  oscillating 
rollers  out  of  contact  with  the  other  rollers  and 
throw  on  ink  and  aquamatic  night  latches  to 
relieve  tension  on  rollers. 


PRESS  MAINTENANCE 

if  the  equipment  in  your  shop  includes  an  A. 
B.  Dick  press,  detailed  lubrication  and  mainte- 
nance procedures  are  included  in  the  shop's 
Planned  Maintenance  Subsystem  (PMS).  In  gen- 
eral, you  should  oil  anywheic  that  one  moving 
part  contacts  another.  As  you  lubricate  the 
press,  wipe  up  any  excess  oil  or  grease  with  a  rag 
because  paper  dust  (lint)  and  dirt  tend  to 
accumulate  heavily  in  such  areas.  Turn  the  press 
with  the  handwheel  to  reach  hard-to-get-to 
places.  Never  oil  a  press  while  it  is  running. 

In  addition  to  proper  lubrication,  an  equally 
important  part  of  any  maintenance  program  is 
equipment  cleanliness.  Ensuring  that  the  press 
you  are  operating  is  kept  clean  goes  a  long  way 
towards  producing  quality  printing.  Press  clean- 
liness includes  such  things  as  proper  roller  care 
to  prevent  glazing,  frequent  wiping  of  the 
cylinders  with  a  rag  to  prevent  ink  build-ups  that 
may  cause  uneven  printing  pressures,  and  atten- 
tion to  feeder  and  delivery  components  that 
may  transfer  ink  or  dirt  markings  to  the  press 
sheets. 

Whenever  you  are  maintaining  a  press,  it's 
important  that  you  know  the  equipment.  If  you 
are  in  doubt  as  to  the  cause  of  a  particular  press 
trouble,  get  advice  before  you  become  "wrench 
happy."  In  many  cases  costly  repair  jobs  to 
equipment  can  be  avoided  by  having  qualified 
personnel  make  adjustments  and  repairs.  It's  too 
late  to  ask  for  help  once  the  damage  has  been 
done. 


A.  B.  DICK  OFFSET  PRESS, 
MODEL  360 

The  A.  B.  Dick  Offset  Press,  model  360  is 
similar  to  the  model  350  just  discussed.  Both 
presses  occupy  the  same  amount  of  floor  spaces; 
however,  ^the  360  will  take  a  sheet  as  large  as 
11  X  17  and  has  a  maximum  image  size  of  10 
1/2"  X  16  1/2". 

The  method  of  mounting  the  blanket  on  the 
model  360  varies  slightly  from  that  described  for 
the  model  350.  To  remove  the  blanket,  loosen 
the  four  set  screws  shown  in  figure  13-26  and 
loosen  and  remove  the  four  socket  head  cap 
screws.  Reverse  this  process  to  replace  it.  Blan- 
ket bars,  like  those  described  in  chapter  1 1  must 
be  attached  to  the  leading  and  trailing  ends  of 
the  blanket  before  it  can  be  mounted  on  the 
cylinder. 

The  plate  cylinder  varies  slightly  from  that  of 
the  model  350;  however,  the  method  of  mount- 
ing the  plate  is  essentially  the  same. 


A.  Cap  screws. 

B.  Setscrews. 


57.64  IX 

Figure  13-26.-Mounting  a  blanket  on  the  A.  B.  Dick 
Model  360. 
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THE  ATF  20  AND  20A  PRESSES 


INTRODUCTION 

The  ATF  Chief  20  press,  shown  in  figure 
14-1,  will  take  a  sheet  as  small  as  8"  X  10"  and 
as  large  as  14"  X  20".  It  has  a  maximum 
printing  area  of  13  1/2"  X  19  1/2".  This  press  is 
sometimes  referred  to  as  the  '"Webendorfer"  or 
the  ''Little  Chief  because  these  names  were 
used  in  connection  with  older  models. 

SPEED  CONTROL 

This  press  has  a  speed  range  of  from  3200  to 
5500  impressions  per  hour.  You  can  change  the 
speed  while  the  press  is  in  operation  by  turning 
the  Adjustomatic  Drive  Knob  on  the  far  side  of 
the  press.  (See  fig.  14-2.)  A  clockwise  turn  of 
the  knob  increases  the  speed  and  vice  versa. 

On  the  older  models  of  the  press  there  are 
two  grooves  in  the  pulley  on  the  press  motor. 
When  the  drive  belt  is  riding  in  the  smaller 
groove,  the  press  operates  at  a  speed  of  3600 
impressions  an  hour;  and  when  the  belt  is  shifted 
to  the  largpf  one,  it  operates  at  5000  impressions 
an  hour.  To  change  from  one  speed  to  another, 
you  must  stop  the  press  and  then  shift  the 
motor  to  bring  the  desired  groove  into  alignment 
with  the  drive  wheel  and  belt.  The  long  handle 
attached  to  the  motor  rests  in  the  two-notched 
bracket  (B)  shown  in  figure  14-3.  To  change  the 
position  of  the  motor,  you  simply  shift  the 
handle  from  one  notch  in  the  bracket  to  the 
other. 

Once  the  motor  has  been  shifted  to  the 
correct  position,  you  can  transfer  the  drive  belt 
to  the  proper  groove  on  the  pulley  by  hand. 


STARTING  AND  STOPPING  THE  PRESS 

There  are  two  sets  of  starting  and  stopping 
buttons.  One  is  located  at  the  delivery  end  of 
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the  press  and  one  is  located  on  the  near  side  at 
the  feeder  end.  (See  fig.  14-1.)  The  control  panel 
at  the  feeder  end  is  also  equipped  with  a  switch 
for  the  vacuum  pump  motor. 

You  will  find  a  latch  on  the  control  panel  at 
tlie  delivery  end  of  the  press.  (See  fig.  14-4.) 
When  this  latch  (A)  is  pushed  over  the  stop 
button,  the  press  will  run  as  long  as  you  hold 
your  finger  on  the  start  button,  but  will  stop  as 
soon  as  you  release  it.  Pressmen  use  this  device 
to  inch  the  press  (move  it  a  short  distance  at  a 
time)  when  they  are  mounting  the  blanket  or 
plate  or  doing  other  makeready  operations. 
Always  push  the  latch  down  so  that  the  press 
will  operate  continuously  when  you  are  ready  to 
begin  the  run. 

The  control  panel  at  the  feeder  end  of  the 
press  does  not  have  a  "safety  latch"  or  "incher.'' 
However,  you  can  inch  the  press  from  that 
station,  provided  the  latch  is  pushed  up  on  the 
delivery-end  control  panel.  Some  models  are 
equipped  with  an  inching  button  on  each  con- 
trol panel,  and  the  operator  uses  it  instead  of  the 
latch  when  he  is  jogging  the  press. 


FEEDER  CONTROL  LEVER 

It  is  a  good  idea  to  move  the  press  by  hand  or 
to  inch  it  around  for  one  full  revolution  before 
turning  it  on  at  full  speed.  This  may  prevent 
damage  to  the  cylinders  in  case  anything  is  out 
of  place. 

You  can  then  push  the  button  to  start  the 
press  and  trip  the  toggle  switch  to  start  the 
vacuum  pump  operating  Of  course,  the  sheets 
will  not  begin  feeding  through  unfil  you  close 
tlie  air  suction  inlet,  a  hole  on  the  near  side  of 
the  press.  The  sucker  feet  have  no  lifting  power 
as  long  as  this  hole  is  open.  To  close  it,  you 
simply  push  down  on  the  feeder  control  lever 
(N),  shown  in  figure  14-1. 
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A. 
B. 

C. 
D. 

E. 
F. 
G. 
H. 

J. 

K. 


Delivery  platform.  L. 
Adjustment  rod  used  in  setting  delivery  M. 
joggers. 
Guard. 

Front  end  control  panel  for  starting  and  O. 
stopping  the  press.  p. 
Inching  latch.  q. 
Counter.  ^i. 
Knob  for  setting  counter. 

Lever  used  in  adjusting  pressure  between  S. 
the  blanket  and  impression  cyli  s. 
Lever  used  in  turning  ink  founta^     oiler  T. 
by  hand. 

Lever  used  in  raising  ink  form  rollers. 


Knob  used  in  raising  ink  form  rollers. 
Lever  used  in  moving  dampening  form 
rollers  to  or  away  from  plate. 
Impression  or  feeder  control  lever. 
Pile  height  governor. 
Ratchet  pawl  release. 
Crank  for  lowering  feed  table. 
Control  panel  for  starting  and  stopping 
press. 

Crank  Ic.  raising  and  lowering  delivery 

platform. 

Blast  adjustment. 

Lever  for  adjusting  rate  of  descent  of  de- 
livery platform. 


Figure  14-1. -Operating  controls  on  the  Chief  20. 
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Figure  14-2.-Speed  control  adjustment  found  on  later 
models.  Located  on  far  side  of  press.  Dial  is  marked 
in  hundreds  to  show  number  of  impressions  per  hour. 


A,  Press  motor. 

B*  Bracket  for  press  motor  handle* 

€♦  Pump  motor. 

D.  Oil  reservoir. 

E.  Vacuum  pump# 

F.  Blast  adjustment. 
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Figure  14-3. -Vacuum  pump  and  motor  (located  undi  r 
feed  table). 
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Figure  14-4. -Control  panel  at  the  delivery  end  of  the 
press.  Push  latch  (A)  over  the  stop  button  when 
inching  the  machine. 


The  feeder  control  lever  serves  two  purposes. 
It  closes  the  air  suction  hold  and  also  throws  on 
the  impression.  You  can  start  the  sheets  feeding 
through  and  throw  on  the  impression  simul- 
taneously by  pushing  this  lever  all  the  way  down 
until  the  impression  throw-off  lever  (B),  shown 
in  figure  14-5,  drops  against  it  and  locks.  The 
impression  will  stay  on  automatically  thereafter 
unless  it  is  tlirown  off  by  the  sheet  detector 
finger.  You  can  tlirow  off  the  impression  by 
hand,  by  raising  lever  (B)  or  by  pushing  in  the 
emergency  throw-off  lever  (J),  shown  in  figure 
14-9. 

To  print  a  single  sheet  during  makeready 
operations,  pressmen  generally  shut  off  the  air 
just  as  the  first  sheet  reaches  the  forwarding 
rollers.  The  sheet  detector  then  trips  off  the 
impression  and  ink  automatically  after  the  sheet 
feeds  through  the  press. 


FEEDER  UNIT 

The  feeder  on  this  press  is  similar  in  operation 
to  those  discussed  in  preceding  chapters  of  this 
book.  However,  it  has  certain  features  not  found 
on  other  presses. 

Loading  tlie  Stock 

You  can  lower  tlie  feed  table  by  lifting  release 
ratchet  (B),  shown  in  figure  14-6,  and  turning 
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IMPRESSION  'ON' 


A.  Air  suction  inlet. 

B.  Impression  throw-off  lever, 

C.  Feeder  control  lever* 


Figure  14-5. -The  feeder  control  lever. 
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the  crank  (A)  counterclockwise.  Always  have  a 
firm  grip  on  the  crank  before  you  lift  release 
ratchet  (B),  because  this  lever  releases  tlie  gear 
and  tlie  feed  table  will  drop  if  you  do  not  hold 
tlie  crank  securely. 

After  you  have  lowered  the  feed  table,  you 
should  crease  one  of  the  sheets  to  be  run  to  find 
its  center.  Then  place  it  on  tlie  feed  table  about 
1/4  of  an  inch  off  center  toward  the  side  guide 
to  be  used.  (As  you  wi)l  see  later,  this  press  is 
equipped  with  a  side  guide  oil  both  tlie  right  and 
left  sides  of  the  feedboard.  Either  may  be  used 
in  registering  the  sheet.) 

The  feed  table  may  be  marked  to  show  its 
center,  but  if  it  is  not,  you  must  approximate 
the  position  for  the  sheet.  You  can  then  bring 
the  side  piling  bars  (C),  shown  in  figure  14-6.  up 
to  tlie  sides  of  tlie  sheet  and  lock  them  in  place, 
leaving  a  slight  clearance  between  the  bars  and 
the  stock. 

Next,  jog  the  stock  and  load  it  onto  the  table. 
If  the  paper  curis,  you  can  even  the  stack  by 
slipping  wooden  wedges  under  the  low  comers. 
Always  place  the  wedges  under  the  pile:  never 


insert  them  in  the  center  of  the  stack,  as  this 
miglit  allow  them  to  feed  into  the  press. 

Once  the  stark  is  loaded,  you  can  raise  the 
feed  table  by  turning  crank  (A).  Stop  when  the 
top  sheet  is  1/4  inch  below  the  sucker  feet  when 
they  are  in  their  lowest  position.  It  may  be 
necessary  to  turn  the  press  to  move  the  sucker 
feet  into  their  lowest  position. 


Tail  Guides 

Next,  set  the  t:iil  guides  (F),  shown  in  figure 
14-6,  to  rest  liglitly  again  the  back  edge  of  the 
pile.  The  tail  guides  can  be  moved  in  or  out 
along  the  rod  to  which  they  are  attached  to 
accommodate  various  lengths  of  stock.  (See  fig. 
14-7.)  Tliey  can  also  be  moved  sidewise,  but 
they  must  always  be  set  directly  above  the  slots 
on  the  feed  table  so  that  they  will  enter  these 
slots  as  the  last  sheets  of  the  stack  are  fed  into 
the  press.  If  the  guides  are  not  positioned 
correctly,  the  feed  table  may  work  up  against 
til  em  and  jam. 
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A,  Crank  for  lowering  feed  table. 

B.  Ratchet  release  for  crank  (A), 
Side  piling  bar. 

D«    Feed  table* 

Front  piling  bar. 
F,    Tail  guides. 
G*    Pile  height  governor. 
H.    Adjusting  screw  for  pile  height  governor. 
J«    Suction  tubes. 
K.  Caliper, 

Sheet  detector  finger. 
M.  Hook  for  side  guide  spring. 
N.    Gripper  edge  sheet  guards. 

57.37  IX 

Figure  14-o.~Fe€d  table  controls. 

You  can  regulate  the  pressure  on  the  slock  by 
adjusting  the  angle  of  the  guides.  Tlie  angle 
shown  in  figure  14-8  is  cora*el  for  ordinary 
stocks,  but  pressmen  sometimes  set  them  to  rest 
against  the  stack  with  less  angle  when  they  are 
running  thin  paper.  You  can  swing  the  guides 
back  to  the  position  indicated  by  the  dotted 
lines  in  figure  14-8  when  you  arc  loading  the 
feeder. 

Pile  Height  Governor 

You  have  already  scei.  that  the  normal  work- 
ing position  for  the  paper  stack  is  1/4  of  an  inch 
below  the  front  suckers  when  they  are  in  their 
lowest  position. 
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A.  Side  piling  bar. 

B.  Feed  table. 
Blower. 

D.  Front  piling  bars. 

E.  Tail  guide. 

F.  Thumbscrew  for  positioning  tail  guides. 

G.  Pile  height  governor. 

H.  Adjusting  screw  for  pile  height  governor, 
J,    Thumbscrew  for  positioning  pile  height 

governor. 
K.    Suction  tubes. 
L.    Sucker  feet  (partially  hidden) 
M.   Forwarding  roller. 
N.   Conveyor  tape. 

57.372X 

Figure  14-7.-Fe€der  controls. 


Once  you  have  raised  the  stack  to  this  height, 
you  should  set  the  pile  heiglit  governor  (G) 
shown  in  figure  14-7.  Move  the  press  to  bring 
the  governor  to  its  lowest  position:  then  turn  the 
knurled  adjusting  screw  (H)  until  the  tip  of  the 
governor  touches  the  top  of  the  stack. 

You  can  make  the  stack  run  higlier  or  lower 
duriuiz  the  miu  if  necessary  ,  by  adjusting  screw 
(H).  A  clockwise  turn  will  lower  the  stack  and 
vice  versa. 
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A.  Tip  of  taU  guide. 

B.  Setscrew.   Serves  as  stop  for  pin  (C). 

C.  Pin. 

D.  Setscrew.  Serves  as  stop  when  guide  is 
turned  back. 

E.  Separator  finger. 

F.  Thumbscrew.  Loosen  when  raising  or 
lowering  separator  finger  bar  (L). 

G.  Setscrew.  Loosen  when  positioning  sucker 
foot  sidewise. 

H.  Bolt  which  holds  sucker  foot  in  holder. 
L     Bolt.  Loosen  when  raising  or  lowering 

blower  tube. 
J.    Bolt.  Loosen  when  positioning  blower 

tube  sidewise. 
K.   Setscrew.  Loosen  when  moving  separator 

finger  in  or  out. 
L.   Metal  bar. 

57.236BX 

Figure  148.-Diagram  of  feeder  parts.  Although  they 
serve  the  same  purpose,  the  parts  on  the  left  side  of 
the  diagram  vary  slightly  on  the  Chief  20A. 


the  top  of  the  stack  and  up  again  to  the  edge  of 
the  feedboard.  As  the  feet  dip  down,  the  suction 
goes  on,  and  they  pick  up  the  sheet  and  carry  it 
to  the  edge  of  the  feedboard.  At  this  point,  the 
suction  automatically  cuts  off  and  the  sheet  is 
released  to  the  forwarding  rollers  (M),  shown  '•^ 
figure  14-7,  which  force  it  onto  the  conveyor 
tapes. 

You  can  loosen  the  setscrew  (G),  shown  in 
figure  14-8,  and  move  the  sucker  feet  sidewise  as 
necessary  to  accommodate  different  widths  of 
stock.  After  moving  the  feet,  always  cl  ck  to 
see  that  they  do  not  contact  the  forwarding 
rollers  before  starting  the  press. 

Most  presses  are  equipped  with  two  types  of 
sucker  feet.  On  some  presses,  the  feet  used  for 
thin  stocks  have  3  suction  holes  and  those  used 
for  heavier  paper  have  only  I.  In  addition, 
pressmen  generally  slip  rubber  (bell-shaped)  tips 
over  the  regular  sucker  feet  when  they  are 
running  cardboards  or  stock  that  is  difficult  tc 
pick  up.  Some  pressmen  use  a  rubber  tip  over 
the  center  suckers  at  all  times. 

You  can  change  from  one  set  of  feet  to 
another  in  a  matter  of  minutes.  You  simply 
loosen  the  bolts  (H),  shown  in  figure  14-8,  and 
disconnect  the  air  hoses  to  remove  the  feet,  and 
reverse  the  process  to  mount  the  new  ones. 

Always  push  each  foot  up  as  far  as  it  will  go 
into  the  holder  to  guard  against  setting  one 
lower  than  the  others.  The  wide  end  of  the 
V-shaped  groove  on  the  bottom  on  each  metal 
foot  should  be  set  facing  the  cylinders. 

You  can  regulate  the  suction  for  different 
weiglits  of  stock  by  moving  the  lever  which 
opens  or  closes  a  hole  in  the  suction  box  (B), 
shown  in  figure  14-9, 


The  pile  height  governor  can  Le  moved  in  or 
out  along  the  rod  to  which  it  is  attached.  You 
should  set  it  about  1  1/2  inches  in  from  the  back 
edge  of  th  "tock.  The  thumbscrew  (J),  shown  in 
figure  14-7,  holds  it  in  place. 

Sucker  Feet 

Some  models  of  this  press  have  three  sucker 
feet  and  others  have  four.  (See  figs.  14-7  and 
14-8.)  These  feet  are  attached  to  a  cam-operated 
rod  which  swings  back  and  forth  when  the  press 
is  running,  alternately  carrying  the  feet  down  to 

O 
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Blower  Tubes 

The  blower  tubes  (C)  are  shown  in  figure 
14-7.  They  can  be  moved  sidewise  or  raised  or 
lowered,  as  necessary.  You  can  regulate  the 
amount  cf  blast  by  turning  the  thumbscrew  (F), 
shown  in  figure  14-3.  The  blast  for  the  center 
blower  can  be  reguhted  further  with  a  T-screw 
adjustment  found  on  the  box  where  the  blast 
tubes  branch  out  under  the  feeder.  The  adjust- 
ment for  the  center  blower  i<^  located  outside  the 
press  frame  on  the  newer  models.  (See  fig.  14-1.) 
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A.  Speed  control  knob. 

B.  Suction  box  (hidden). 

C.  Suction  adjustment  lever  (hidden). 
D*    Flywheel  for  turning  press  by  hand. 
E.    Wire  guard.  Remove  when  mounting 

plate  or  blanket. 

Wire  guard.   Swing  up  when  setting 
joggers. 

G.  Front  stops. 

H.  L- shaped  handle  used  in  setting  side 
jogger  > 

J.    Emergency  throw  off  lever  (for  impres- 
sion). 

[;7.373X 

FigMre  14^9. -Adjustments  on  far  side  of  press. 


raise  or  lower  them,  you  simply  loosen  the 
thumbscrew  (F),  shown  in  figun?  14-8,  and  move 
the  bars  (L)  up  or  down.  The  tongues  arc 
ordinarily  set  slightly  below  the  suckers  when 
the  suckers  arc  in  their  lowest  position. 

Forwarding  Rollers 

The  forwarding  rollers  are  set  directly  over 
the  conveyor  tapes  as  shown  in  figure  14-7. 
They  need  little  attention  unless  the  sheets  teed 
crooked.  You  can  adjust  the  tension  on  each 
roller  individually  with  the  adjusting  screw  (A) 
shown  in  figure  14- 11, 

Caliper 

Tlie  caliper  is  attached  to  the  same  bar  as  the 
forwarding  rollers  and  is  normally  centered 
between  them.  To  set  it,  you  must  loosen  the 
locknut  (D),  shown  in  figure  14-10,  and  tuni  the 
knurled  screw  (C),  It  is  set  correctly  when  a 
single  sheet  passes  freely  under  choke  (B),  while 
two  sheets  bind. 

In  setting  the  caliper,  some  pressmen  fold  a 
slip  of  paper  so  that  they  have  a  double 
thickness  at  one  end  and  a  single  thickness  at  the 
other.  They  work  this  paper  back  and  forth 
between  the  choke  (B)  and  rivet  head  ( \)  while 
they  adjust  screw  (C),  When  they  reach  the 
point  that  the  folded  end  of  the  strip  binds, 
while  the  single  thickness  still  slides  freely 
betwp  n  the  two  points,  they  re  tighten  locknut 
(D). 


Separator  Fingers 

This  press  is  equipped  with  two  separator* 
fingers,  each  consisting  of  a  short  ^trip  of  steel 
protmding  from  the  top  of  a  long  metal  bar.  The 
long  bars  are  attached  to  the  back  of  the  [ront 
piling  bars  (D),  shown  in  figure  U-^.  and  the 
steel  tongue  projects  througli  a  slot  in  the  pHing 
bars. 

You  can  loosen  the  setscrews  (K),  shown  in 
figure  14-8,  and  move  the  steel  tongues  (E)  in  or 
out  over  the  front  edge  of  the  stack.  They 
should  be  set  in  as  far  as  possible,  without 
interfering  with  the  action  of  the  sucker  feet.  To 


Conveyor  Tapes 

The  Chief  20  has  two  conveyor  tapes.  (See 
fig.  14-7.)  These  tapes  are  kept  taut  by  idler 
pullevs  below  the  feed  board.  They  cannot  be 
moved  sidewise.  their  position  is  fixed.  They 
ordinarily  need  little  attention;  but  as  you  will 
see  later  in  this  chapter,  they  must  be  changed 
when  they  become  damaged  or  worn. 

Sheet  Controls 

The  sheet  guards  shown  in  figure  14-6  hold 
down  the  shcx.  js  ii  is  carried  to  the  end  of  the 
feedboard.  These  strips  of  spring  steel  are  similar 
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A.  Rivet  head. 

B.  Choke. 

C.  Adjusting  screw. 

D.  Lockaut. 
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Figure  1410.~Diagram  of  the  caliper. 


to  the  sheet  guards  found  on  the  Multilith.  They 
can  be  moved  sidewise  if  necessary,  to  accom- 
modate different  sizes  of  stock. 

The  sheet  is:  further  controlled  by  two  driver 
wheels  (speed  wheels)  Hke  the  one  shown  in 
figure  14-11.  Tliese  wheels  are  generally  at- 
tached to  the  two  metal  sheet  guide  rods 
extending  from  the  forwarding  roller  brackets. 
(See  fig.  14-11.)  They  should  be  positioned  just 
off  the  tail  edge  of  the  sheet  when  it  is  resting 
against  the  front  guides. 

An  extra  set  of  driver  wheels  may  be  used  if 
the  sheet  is  less  tnan  10  inches  long.  The  extra 
wheels  should  be  positioned  between  the  regular 
set  and  the  forwarding  rollers.  You  can  adjust 
the  tension  on  the  driver  wheels  with  the  collar 
(B)  shown  in  figure  14-1 1. 

The  rider  balls  (guide  balls)  are  generally  set 
near  the  end  of  the  conveyor  tapes.  (See  fig. 
14-1 1.)  Steel  balls  are  used  for  heavy  stock  and 
glass  balls  are  used  for  medium  weights.  Small 
sheets  do  not  require  riders. 

In  addition  to  the  controls  just  discussed, 
these  presses  are  also  equipped  with  fourgripper 
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edge  sheet  guards  that  guide  or  channel  the  sheet 
in  to  the  cylinder  grippers.  These  guards  are 
attached  to  the  front  guide  shaft  and  can  be 
moved  sidewise  to  accommodate  different 
widths  of  stock.  Tlie  outer  guards  are  generally 
set  near  the  outside  edges  of  the  sheet  and  the 
inner  guards  are  spaced  between  the  two  front 
guides.  (See  fig.  14-6.) 

Sheet  Detector  Finger 

The  function  of  the  sheet  detector  finger  (L), 
shown  in  figure  14-6  has  been  discussed  in 
preceding  chapters  of  this  book.  When  a  sheet 
fails  to  feed  through  the  press,  this  lever  drops 
into  a  slot  and  actuates  a  mechanism  that  throws 
off  the  impression  and  ink.  The  finger  should 
ride  just  slightly  in  front  of  this  slot  when  the 
impression  is  on.  You  can  loosen  the  alien  screw 
and  move  the  arm  forward  or  backward,  if 
necessary. 

Front  Guides 

This  press  is  equipped  with  two  front  guides 
like  the  one  shown  in  the  diagram  in  figure 
14-12.  Although  they  serve  the  same  purpose  as 
the  front  guides  on  the  smaller  presses,  the 
construction  and  operation  of  these  guides  are 
slightly  different.  Instead  of  receding,  they  rise 
at  the  proper  moment  to  release  the  sheet  to  the 
cylinder  grippers. 

This  action  is  controlled  by  a  cam  at  the  far 
end  of  the  impression  cylinder.  As  the  cam  roller 
passes  over  this  cam,  it  operates  a  lever  which 
turns  the  bar  to  which  the  guides  are  attached. 
When  the  roller  enters  the  low  part  of  the  cam, 
the  bar  turns  to  move  the  guides  down,  and 
when  it  travels  on  to  the  high  part  of  the  cam, 
the  guides  are  forced  up.  You  can  change  the 
timing  of  the  guidts  by  adjusting  this  cam.  The 
cam  should  be  set  so  that  the  guides  will  start  to 
rise  (move  forward)  a  second  after  the  cylinder 
grippers  close  on  the  edge  of  the  sheet. 

Undertongues 

The  front  guides  should  be  centered  over  the 
metal  tongues  which  extend  from  the  underside 
of  the  feedboard.  (See  fig.  14-13.)  You  should 
position  them  over  the  outside  tongues  for  large 
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A.    Screw  for  regulating  tension  on  forwarding 
roller. 

B*   Collar  for  regulating  tension  on  speed 
(driver)  wheels. 
Setscrew. 

57.375X 

Figure  14-11.-Sheet  controls. 


A.  Square-headed  screw.  Loosen  when 
moving  guide  side  wip'.. 

B.  Screw  used  in  changing  gripper  margin. 
Clockwise  turn  provides  less  gripper 
bite;  raises  image  on  paper. 

C-  Screw  rvhich  regulates  clearance  for 
paper  stock. 

D.  Spring  guard  which  guides  sheet  in  to 
plate  (E). 

E.  Plate  which  serves  as  stop  for  sheet. 
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Figure  141Z-Diagram  of  the  front  guide. 


sheets  and  over  the  inside  tongues  for  small 
stock.  The  tongues  are  factory  set  and  will 
seldom  need  adjusting,  if  it  is  necessary  to 
reposition  them,  you  should  set  them  against  the 
feedboard  with  a  slight  pressure.  Then  check  to 
see  that  they  clear  the  impression  cylinder 
grippers  properly  before  starting  the  press. 

Front  Guide  Adjustments 

To  move  the  front  guides,  you  must  turn  the 
press  until  they  rise.  Then  loosen  the  square 
headed  screws  (A),  shown  in  figure  14-12,  and 
move  each  guide  to  the  proper  position.  Turn 
the  press  to  drop  the  guides  and  center  them 
over  the  tongues  before  retightening  screws  (A). 

Gripper  Margin 

You  c:m  regulate  the  gripper  bite  (margin)  by 
turning  screw  (B)  shown  in  figure  14-12,  A 
clockwise  '^^^n  moves  plate  (E)  toward  the 
feeder  end  .  he  press,  giving  the  gripper^  .ess 
bite  on  the  sheet  *ind  raising  the  printing  on  the 
paper. 

If  the  image  prints  slightly  crooked  on  the 
paper,  you  may  be  able  to  straigliten  it  by 
adjusting  the  guides.  When  one  guide  is  set  for 
less  gripper  bite  than  the  other,  the  paper  tends 
to  feed  crooked,  and  thus  compensates  for  the 
crooked  image  on  the  p^'ite. 
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Figure  14-1  a- Adjustments  for  the  undertongues. 


Side  Guides 

You  have  already  seen  that  this  press  is 
equipped  with  two  side  guides,  like  the  one 
shown  in  figure  14-14.  These  guides  are  attached 
to  a  bar  at  the  end  of  the  feedboard  which 
moves  back  and  forth  (sidewise)  as  the  press 
operates. 

As  a  rule,  pressmen  use  the  guide  on  the  near 
side  of  the  feedboard  for  the  ordinary  run  of 
work,  but  they  use  the  guide  on  the  far  side 
when  they  are  backing  up  a  job  or  for  other 
reasons.  It  is  not  necessary  to  remove  the  unused 
guide  from  the  press.  You  can  simply  position  it 
near  the  edge  of  the  feedboard  where  it  will  not 
contact  the  sheet  nor  interfere  with  any  of  the 
other  parts  of  the  machine. 

When  you  change  from  one  side  guide  to  the 
other,  you  must  shift  the  spring  shown  in  figure 
14-15.  One  end  of  the  spring  is  always  hooked 
over  pin  (B).  The  other  end  should  be  hooked 
over  pin  (C)  when  you  are  using  the  near  side 
guide  and  over  pin  (A)  when  you  are  using  the 
far  guide. 

When  you  change  the  spring  from  one  pin  to 
the  other,  you  must  also  shift  the  hole  in  link 
(F)  from  pin  (D)  to  pin  (E)  or  vice  versa.  Slip 
the  link  over  the  lower  pin  (E),  as  shown  in  the 
illustration,  when  you  are  using  the  near  side 
guide  and  over  the  top  pin  (D)  when  you  are 
using  the  far  guide. 


However,  setting  the  guides  for  an  uneven 
Pripper  bite  may  cause  register  troubles,  so  if  the 
image  is  very  crooked,  it  is  better  to  twist  the 
plate  on  the  cylinder  or  to  have  the  plate 
remade. 

You  can  also  raise  or  lower  the  image  on  the 
paper  by  adjusting  these  guides.  As  you  have  just 
seen,  a  clockwise  turn  raises  the  image  and  a 
counterclockwise  turn  lowers  it.  The  maximum 
gripper  margin  js  5/16  of  an  inch  and  the 
minimum  is  3/16  of  an  inch. 

The  spring  guard  (D),  shown  in  figure  14-12, 
directs  the  sheet  in  to  the  plate  (E).  You  can 
lower  or  raise  it  to  accommodate  different 
thicknesses  of  stock  by  turning  screw  (C).  There 
should  always  be  a  slight  clearance  between  the 
spring  and  the  stock. 


Setting  the  Side  Guide 

It  will  not  be  necessary  to  shift  from  one  side 
guide  to  another  each  time  you  change  jobs,  but 
it  will  be  necessary  for  you  to  set  the  guide  in 
use  to  the  size  of  the  new  sheet  being  run. 

First  move  both  guides  to  the  edges  of  the 
feedboard.  Then  turn  on  the  vacuum  pump  and 
inch  the  press  to  deliver  a  sheet  down  the 
feedboard.  Stop  when  the  sheet  reaches  the 
front  guides  and  the  side  guide  to  be  used  is  at 
the  end  of  its  inward  thrust.  Move  the  paper 
sidewise  1/4  of  an  inch  (away  from  the  side 
guide).  Then  loosen  the  screw  (A),  shown  in 
figure  14-14,  and  move  the  side  guide  to  the 
edge  of  the  sheet.  Tighten  screw  (A)  to  lock  it  in 
place. 
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A.  Setscrew*  Loosen  to  move  side  guide. 

B.  Micrometer  adjusting  screw. 

C.  Hook  for  side  guide  spring. 

57.378X 

Figure  14-14. -The  side  guide. 


D 
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Figure  14-15.— Diagram  of  side  guide  changeover  mecha- 
nism (located  on  near  side  of  press  at  end  of  side 
guide  shaft).  Illustration  shows  correct  setup  when 
guide  on  near  side  of  feedboard  is  in  use  To  switch  to 
far  side  guide,  change  spring  from  pin  (C)  to  pin  (A) 
ai)d  switch  hole  in  link  (F)  from  lower  pin  (E)  to 
upper  pin  (D). 


This  setting  will  cause  the  guide  to  push  each 
sheet  approximately  1/4  of  an  inch  sidewise  and 
thus  ensure  proper  registration.  This  first  setting 
is  only  a  preliminary  setting,  of  course.  After 
you  print  a  trial  sheet  and  examine  the  position 
of  the  image  on  the  paper,  it  may  be  necessary 
to  make  further  adjustments  to  center  tlie 
image . 

You  can  make  minute  adjustments  with  the 
micrometer  screw  (B),  shown  in  figure  14-14.  If 
large  adjubtments  are  required,  it  may  be  neces- 
sary to  move  the  side  guide  itself  or  in  some 
cas'^s,  to  move  the  stack  and  change  the  feeder 
setup-in  order  to  center  the  image. 


PRINTING  UNIT 

The  printing  unit  of  the  Chief  20  is  similar  in 
most  respects  to  that  of  other  offset  presses. 

Mounting  the  Blanket 

The  blanket  is  approximately  20"  X  16"  in 
size.  You  should  attach  the  blanket  bars  to  the 
long  edges,  and  the  short  dimension  should  be 
wrapped  around  the  cylinder. 

After  you  make  sure  that  the  new  blanket  is 
squared,  you  should  punch  it  and  attach  the 
blanket  bars  with  the  thicker  halves  of  the  bars 
underneath  the  blanket  and  the  tinner  strips  on 
top.  Then  wash  it  with  blanket  wash,  dry  it,  and 
powder  it  with  a  half-and-half  mixture  of 
flowers  of  sulfur  and  talcum  powder.  The 
blanket  is  then  ready  for  mounting  on  the  press. 

Remove  the  wire  guide  (E),  shown  in  figure 
14-9,  and  turn  the  press  until  the  cylinder  gap 
faces  you.  llien  insert  the  blanket  bar  for  the 
leading  edge  of  the  blanket  into  the  recess  at  the 
lower  edge  of  the  cylinder  ind  secure  it  with  the 
single  alien  setscrew  (.0,      wn  in  figure  14-16. 

Next,  measure  the  thicKness  of  the  blanket  at 
several  points  with  a  micrometer  to  determine 
the  amount  of  underpacking  required.  Add 
enough  packing  to  bring  the  total  thickness  to 
0.002  of  an  inch  above  the  height  of  the 
cylinder  bearers. 

Tlie  total  thickness  will  amount  to  0.073  of 
an  inch,  since  the  blanket  cylinder  on  this  press 
is  undercut  0.071  of  an  inch.  The  blanket  may 
vary  in  thickness  from  0.063  to  0.066  of  an 
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A.  Setscrew.  Tighten  against  leading  edge  blanket  clamp 
bar. 

B.  Lugs  for  trailing  edge  blanket  bar. 

Figure  14-ia-Mountlng  the  blanket  on  the  cylinder. 


inch,  so  the  underpacking  must  be  varied  accord- 
ingly. 

Slip  the  required  number  of  packing  sheets 
(cut  sliglitly  smaller  than  the  blanket)  behind 
the  blanket  and  turn  the  press  by  hand  or  inch  it 
with  the  impression  off  to  wrap  the  blanket 
around  the  cylinder.  (See  fig.  14-17.) 

When  you  reach  the  other  end  of  the  cylinder, 
remove  the  three  lugs  (B),  shown  in  Hgure 
14-16,  and  then  slip  the  trailing  edge  blanket  bar 
into  the  recess  at  the  top  of  the  cylinder  gap. 
Replace  the  lugs,  and  beginning  with  the  center 
tighten  them  equally.  As  they  are  tiglitened,  the 
blanket  will  be  drawn  taut,  but  you  must  be 
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Figure  14-17,-Turn  the  press  with  the  handwheel  on  the 
far  side  or  inch  It  to  draw  the  blanket  and  packing 
around  the  cylinder. 


care  fid  not  to  stretch  the  blanket  too  tiglit,  as 
this  will  affect  the  quahty  of  the  printing.  Check 
the  blanket  for  stretch  after  a  few  hundred 
impressions,  and  tighten  the  lugs  (B)  again,  if 
necessary. 

Mounting  the  Plate 

Ml  pressmen  raise  tlie  inking  rollers  when 
mounting  the  pbte  on  this  press  and  most  of 
tliem  thrown  on  the  impression.  A  few  leave  the 
impression  off. 

'lo  throw  on  the  impression,  you  simply  place 
a  sheet  of  paper  under  the  sheet  detector  finger 
so  that  it  will  not  trip  as  you  turn  the  press  and 
then  push  down  the  lever  fC),  shown  in  figure 
14-5. 

To  raise  the  ink  rollers  by  hand,  you  must 
pull  out  on  the  knob  (L),  shown  in  figure  14-1, 
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and  swing  the  lever  (K)  over  until  it  latches  on 
the  shaft  for  knob  (L).  The  diagram  in  figure 
14-18  will  help  to  make  this  clear. 

The  method  of  mounting  the  plate  varies  with 
the  model  f  the  press.  On  some  presses,  the 
plate  cylinders  are  equipped  with  pins  like  those 
shown  in  figure  14-19,  and  you  can  simply  hook 
the  plate  over  them.  Other  models  have  regular 
plate  clamps  similar  to  those  found  on  the  larger 
offset  presses. 

If  your  press  is  equipped  with  the  pins,  you 
should  tum  it  until  the  cylinder  gap  is  facing 
you.  Then  hook  the  top  or  gripper  edge  of  the 
plate  over  the  upper  set  of  pins,  as  shown  in 
figure  14-19.  (The  plate  cy/inder  on  this  press  is 
undercut  0.010  of  an  inch,  and  you  should 
underpack  the  plate  so  that  the  plate  and 
packing  are  0.01 1  of  an  inch  thick.) 

When  you  reach  the  other  edge  of  the 
cylinder,  take  a  wrench  and  force  the  tail  clamp 
down  far  enough  to  enable  you  to  hook  the  tail 
end  of  :he  plate  over  thv  pins.  You  can  do  this 
by  placing  the  wrench  over  the  stud  outside  the 
bearer  at  the  far  end  of  the  plate  cylinder,  as 
shown  in  figure  14-20.  Once  the  plate  is  hooked 
over  the  pins,  you  simply  release  the  stud  and 
spring  pressure  will  pull  the  clamp  back  into 
position.  Then  tum  back  to  the  gripper  edge  of 
the  cylinder  and  tighten  the  setscrew  at  each  end 
under  the  head  clamp  to  draw  the  plate  taut. 

Figure  14-21  shows  a  diagram  of  a  bar-type 
cylinder  on  a  press  equipped  with  the  regular 
plate  clamps.  To  mount  the  plate  on  this  type  of 
press,  you  should  lift  the  ink  rollers,  throw  on 
the  impression,  and  turn  the  press  until  the 
cylinder  gap  faces  you. 

Ne>.t,  loosen  all  the  screws  (A)  in  both  plate 
clamps  and  tum  bolts  (E)  and  alien  screws  (F) 
until  the  clamps  (B)  and  (C)  are  even  with  the 
edges  of  the  cylinder.  Then  insert  the  gripper 
edj^e  of  the  plate  undei  clamp  (B)  and  tighten 
screws  (A)  to  hold  it  in  place.  Push  clamp  (B)  up 
as  far  as  it  will  go  and  tighten  bolts  (D)  until 
they  are  sni'.g.  Slip  the  packing  behind  the  plate 
(if  my  is  required)  and  tum  the  press  to  draw 
the  plate  and  packing  around  the  cylinder. 

When  you  reach  the  other  end  of  the  cvlinder. 
insert  the  tail  edge  of  the  plate  into  clar.ip  (C) 
and  tighten  screws  (A).  Then  tighten  the  tw-^ 
alien  screws  (F)  to  snug  the  plate  to  the 
cylinder.  At  this  point,  you  can  throw  off  the 
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Figure  14-ia-Lever  and  knob  used  in  raising  and 
lowering  ink  rollers  (found  on  near  side  of  press). 
Rollers  are  raised  when  lever  (K)  is  hooked  over  the 
shaft  of  knob  (L).  Most  operators  swing  lever  (K) 
back  with  a  clockwise  turn  until  it  is  pointing  toward 
the  feeder  end  of  the  press  during  the  nin. 
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Figure  14-19.-Hooking  the  gripper  edge  of  the  plate 
over  the  pins  at  the  leading  edge  of  the  cytinder. 


impression  by  removing  the  paper  from  under 
the  sheet  detector  finger  and  tuming  the  press 
for  one  full  revolution.  Then  loosen  bolts  (D) 
and  draw  the  plate  taut  with  the  adjusting  bolts 
(E).  When  the  plate  is  taut,  retighter.  bolts  (D). 
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Figure  14.20.-Hooking  the  trailing  edge  of  the  plate  on 
pins  at  the  lower  edge  of  the  cylinder. 


A.  Screws  which  hold  plate  in  clamps. 

B.  Gripper  clamp  bar. 

C.  Trailing  clamp  bar. 

D.  Bolts. 

E.  Tension  bolts  for  drawing  plate  taut  or 
twisting  it. 

F.  Allen  tension  screws. 
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ire  14-21.-Diagram  of  the  plate  cylinder  on  a  press 
equipped  with  bar-type  plate  damps. 


Loosen  the  tail  edge  first  when  -emoving  the 
plate  after  the  run. 

O 
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Quick-Change  Plate  Clamps 

T!ie  latest  models  of  this  press  are  equipped 
with  quick-change  plate  clamps  which  permit 
you  to  use  any  standard  offset  plate-zinc  or 
aluminum,  prescnsitized,  plastic,  or  paper,  both 
punched  and  straight-edged.  (See  fig.  14-22.) 
You  can  also  use  standard  10"  X  15"  duplicator 
plates  with  these  clamps,  if  your  work  requires 
them. 

The  screws  (C),  shown  in  figure  14-23,  are 
used  for  adjusting  the  clamp  to  the  thickness  of 
the  plate.  There  are  eight  of  these  screws  on 
each  clamp.  Once  they  are  set,  it  is  not  necessary 
to  reset  them  until  you  change  to  a  plate  of  a 
different  thickness,  as  for  example,  if  you  switch 
from  a  presensitized  plate  to  a  plastic  plate. 

When  mounting  the  plate  on  the  cylinder,  you 
should  first  insert  the  gripper  edge  of  the  plate 
into  the  upper  clamp.  When  the  plate  is  square 
against  the  stops,  lock  the  clamp  by  inserting  a 
pin  wrench  in  cam  (B)  and  rotating  it. 

Then  inch  the  press  until  you  can  pull  the 
plate  straight  out  and  insert  the  required  amount 
of  packing.  Position  the  packing  so  that  the  edge 
protrudes  slightly  over  the  lead  rjge  of  the 
cylinder;  then  inch  the  press  with  the  pressure 
on  to  wrap  the  plate  and  packing  around  the 
cylinder 

When  you  reach  the  cylinder  gap  again,  take  a 
wrench  and  force  the  tail  clamp  down  far 
enough  to  enable  you  to  insert  the  other  end  of 
the  plate  into  the  tail  clamp.  You  can  do  this  by 
placing  the  wrench  over  the  lever  (G),  outside 
tlie  bearer  at  the  far  end  of  the  cylinder,  as 
shown  in  figure  14-23,  and  pulling  up  until  the 
toggle  (H)  locks.  You  can  th'^n  insert  the  tail  end 
of  the  plate  into  the  clamp  and  iock  the  clamp 
with  the  pin  wrench.  Once  this  has  been  done, 
pull  up  on  the  toggle  arm  with  the  pin  (J)  to 
release  the  to-gle.  The  spring-loaded  lever  will 
provide  tension  on  the  tail  clamp  to  hold  the 
plate  taUt.  You  can  regulate  the  spring  pressure 
with  the  adjusting  nuts  (K),  shown  in  the 
illustration.  You  can  use  t!ie  knurled  adjusting 
screws  under  the  tail  clamp  to  tigliten  the  plate 
further,  if  necessary,  when  you  are  running 
close-register  work. 

You  must  adjust  the  clamps  for  tlie  thickness 
of  the  plate  if  you  change  to  a  plate  consider- 
ably thicker  or  thmner  ihan  the  one  previously 
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Figure  14-22.-The  plate  clamp  shown  here  h  found  on 
the  newer  models  of  the  press.  It  will  take  either 
punched  or  straightedge  plates. 


used.  To  do  this,  loosen  the  locking  setscrews 
(E)  and  the  eight  adjusting  screws  (C)  shown  in 
figure  14-23.  .asert  the  new  plate  in  the  clamp 
and  tighten  the  eccentric  lock  (B)  with  the  pin 
wrench.  Then  tighten  adjusting  screws  (C)  and 
the  locking  setscrews  (h).  Adjust  the  other 
clamp  in  the  same  manner. 

Positioning  the  Image 

If  the  image  does  not  print  straight  on  the 
paper,  you  can  make  up  to  1/8  of  an  inch 
adjustment  by  twisting  or  ''walking''  the  plate 
on  the  cylinder.  If  this  does  not  straighten  the 
image  sufficiently,  you  should  iiave  the  plate 
remade. 


E. 
G. 

H. 
J. 

K. 


Pin  wrench. 

Cam  for  locking  clamp. 
Adjusting  screws  used  in  setting  clamp  for 
thickness  of  plate* 
Setscrew  for  adjusting  screw  (C). 
Lever  found  at  far  end  of  plate  cylinder. 
Used  in  lowering  tail  clamp. 
Toggle. 

Pin.  Pull  up  to  release  toggle  after  plate 
i ;  locked  in  tail  clamp. 
Adjusting  nuts  for  regulatirg  spring  tension 
on  tail  clamp. 
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Figure  W23.-Diagram  showing  operating  features  of 
quick-change  plate  clamps. 


To  twist  the  plate  on  a  cylinder  equipped 
with  pins  or  clamps,  you  simply  adjust  the 
screws  under  the  plate  clamps.  To  tw'st  the  plate 
on  the  bar-type  cylinder  you  must  loosen  the 
two  alien  screws  (F)  and  the  two  bolts  (D) 
shown  in  figure  14-21.  Then  adjust  bolts  (E) 
until  the  image  is  positioned  properly.  Always 
re  tighten  screws  (F)  and  bolts  (D)  after  tv/isting 
the  plate. 

You  can  raise  or  lower  the  image  as  much  as 
3/8  of  an  inch  by  shifting  the  undercut  section 
of  the  cylinder.  To  free  the  undercut  section, 
you  must  loosen  the  three  bolts  on  the  near  end 
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of  the  plate  cylinder.  Do  not  loosen  these  bolts 
completely,  but  allow  them  to  exert  a  slight 
bind  on  the  cylinder.  Then  rub  your  finger 
across  the  cylinder  gear  and  onto  the  bearer  so 
as  to  make  a  short  grease  mark  on  the  bearer. 
You  can  use  this  mark  as  a  reference  point  when 
you  move  the  undercut  section.  Some  pressmen 
use  a  grease  pencil  or  felt-tip  marking  pen  to 
make  the  reference  mark. 

Next  slip  a  screwdriver  or  a  block  of  wood  in 
the  cylinder  gap  and  push  the  undercut  section 
in  a  clockwise  direction  to  lower  the  image  or  in 
a  counterclockwise  direction  to  raise  it. 

When  the  plate  has  been  moved  the  desired 
distance,  you  should  retighten  the  screws  at  the 
end  of  the  cylinder. 

Impression  Cylinder 

It  is  necessary  to  adjust  the  impression 
(pressure  between  the  blanket  and  impression 
cylinder)  each  time  you  change  from  a  liglit  to  a 
considerably  thicker  stock  and  vice  versa.  The 
two  levers  (H)  and  (I),  shown  in  figure  14-24  are 
used  for  impression  cylinder  adjustments. 

To  change  the  impression,  you  simply  unlock 
these  levers;  then  raise  lever  (I)  to  reduce  the 
pressure  or  lower  it  to  increase  the  impression. 
Finally  move  lever  (H)  back  against  :^ver  (I),  and 
lock  both  in  place  with  the  clamps  (A)  and  (C) 
shown  in  figure  14-24. 

Adjustments  for  the  impression  cylinder 
grippers  will  be  discussed  later  in  this  chapter. 


DAMPENING  SYSTEM 

The  dampening  system  consists  of  a  water 
fountain,  a  fountain  roller,  a  ductor  roller,  a 
distributing  roller,  and  two  form  rollers.  Notice 
that  the  ductor  is  smaller  in  diameter  than  the 
form  rollers,  and  that  the  upper  form  roller  is 
slightly  longer  than  the  lower  form  roller. 

You  can  move  the  form  rollers  to  the  plate  by 
turning  the  "water  on"  lever  (M),  shown  in 
figure  14-1,  toward  the  delivery  end  of  the  press. 

The  water  feed  is  regulated  by  the  ratchet 
adjustment  (J)  shown  in  figure  14-25.  This 
mechanism,  found  on  the  far  side  of  the  press, 
regulates  the  speed  of  rotation  of  the  fountain 
roller.  You  can  increase  the  water  supply  by 
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A.  Clamp. 

C.  Clamp. 

H.  Stop  for  lever  (I). 

I.  Lever  used  in  setting  impression. 
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igure  14-24.-Diagram  of  impression  cylinder  adjusting 
levers. 


57.38SX 

Figure  14-25.«Ratchet  pawl  fpund  on  far  side  of  press 
which  regulates  rate  of  turn     water  fountain  roller. 

pushing  the  cam  -^ontrol  l^ver  (A),  shown  in 
figure  14-26,  toward  ti.-  feeder  end  of  the  press, 
or  you  can  decrease  it  by  ..lOving  lever  (A)  in  the 
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A.  Cam  control  lever. 

B.  Screw  arm. 

C.  Arm  used  in  disengaging  pawl  from 
ratchet. 
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Figure  1426. -Water  feed  adjustments. 


opposite  direction.  Screw  arm  (B)  acts  as  a  lock 
for  lever  (A) 

You  can  .  top  the  fountain  roller  from  turning 
and  thus  shut  i  ff  the  water  supply  completely 
by  pushing  lever  (C),  shown  in  figure  14-26,  to 
disengage  the  pawl  from  the  ratchet. 

When  necessary,  you  can  use  water  stops,  like 
those  described  in  chapter  11,  to  control  the 
moisture  in  local  areas.  You  simply  hook  these 
stops  over  the  side  of  the  fountain  and  rest  them 
against  the  roller.  Then  '-"hen  the  fountain  roller 
turns,  the  stops  will  squeegee  off  some  of  the 
water  and  thus  reduce  the  amount  of  moisture 
reaching  the  dampeners. 


INKING  SYSTEM 

This  press  is  equipped  with  12  inking  rollers, 
consisting  of  the  fountain  roller,  ductor  roller,  1 
steel  and  1  rubber  rider  roller,  2  rubber  dis- 
tributor rollers,  4  steel  vibrators,  and  2  form 

ERLC 


rollers.  You  can  control  tlie  ink  supply  with  the 
conventional  fountain  keys,  which  were  dis- 
cussed in  chapter  11.  The  ink  feed  is  further 
regulated  by  the  setting  of  the  pawl  which 
engages  the  ratchet  to  turn  the  fountain  roller, 
'iliis  ratchet  assembly  is  located  at  the  far  side  of 
the  press  and  is  adjusted  much  the  sarie  as  the 
one  used  in  controlling  the  water  feeu.  Latest 
models  of  the  press  have  an  extra  roller  (an 
auxiliary  vibrator)  to  provide  better  ink 
coverage. 


DELIVERY  UNIT 

The  delivery  unit  consists  essentially  of 
delivery  grippers,  a  set  of  automatic  joggers,  and 
a  delivery  board  suspended  between  a  set  of 
chains  which  lower  automatically  as  the  sheets 
are  delivered.  Two  delivery  boards  are  generally 
provided  so  that  when  one  is  filled  it  can  be 
removed  and  the  other  one  can  be  inserted  with 
a  minimum  of  shut-down  time. 

Setting  the  Joggers 

To  set  the  joggers,  you  should  run  a  sheet 
through  the  press,  stopping  just  before  it  is 
released  by  the  delivery  grippers.  Then  turn  the 
press  until  one  set  of  delivery  grippers  is  directly 
above  the  other.  When  the  grippers  are  ir  th:3 
position,  the  side  joggers  will  be  at  the  end  of 
their  inward  thrust.  You  can  loosen  both  joggers 
by  turning  the  L-shaped  rods  (K./,  shown  in 
figure  14-9,  and  work  tnem  up  to  the  edges  of 
the  sheet.  Continue  turning  the  press  until  the 
sheet  is  released;  then  set  the  jogger  at  the 
cylinder  end  of  the  delivery  table  by  lOosening 
the  setscrew  and  moving  ir  to  the  proper 
position. 

Setting  the  Lowering  Device 

At  the  beginning  of  the  run,  you  should  raise 
tiie  delivery  table  by  hand  until  it  is  just  below 
the  bottoms  of  the  joggers.  You  can  raise  it  with 
the  crank  (S)  shown  in  figure  14-1.  Be  sure  that 
the  ratchet  is  engaged  before  you  release  the 
crank  so  that  the  table  will  not  fail. 

After  a  few  sheets  have  been  run,  you  can 
raise  or  lower  lever  (U),  shown  in  figure  14-1,  to 
set  the  lowering  device  for  the  thickness  of  stock 
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being  run.  Raising  the  handle  causes  the  table  to 
recede  faster  and  vice  versa. 

Delivery  Grippers 

As  you  can  see  in  figure  14-27,  the  delivery 
grippers  are  of  the  continuous-chain  type 
discussed  in  chapter  I  1.  Adjustments  for  these 
grippers  arc  covered Tn  the  following  section  on 
maintenance  and  adjustments. 

Press  Maintenance 

To  insure  that  any  piece  of  equipment  is  kept 
in  good  operating  condition,  constant  attention 
must  be  given  to  preventive  maintenance.  The 
basic  requirement  for  preventive  maintenance  of 
a  printing  press  is  proper  lubrication.  Other 
maintenance  requirements  include  such  items  as 
washups,  replacement  of  danipener  roller  covers, 
replacement  of  worn  conveyor  tapes,  and  the 
repair  or  replacement  of  worn  or  damaged  parts. 

You  should  have  a  working  knowledge  of  the 
Navy's  Maintenance  and  Material  Management 
System  (3 MX  which  is  the  program  of  equip- 
ment maintenance  in  use  throughout  the  Navy. 
(General  procedures  used  the  3M  system  are 
discussed  in  ciiapter  18.) 

The  following  pages  detail  th^^  maintenance 
requirements  and  adjustments  for  the  ATF  20 
press  which  are  used  in  support  of  the  3M 
system. 

Lubrication 

The  chart  shown  in  figure  14-28  shows  the 
parts  of  the  press  that  require  lubrication  and 
the  type  of  lubrication  recommended.  Similar 
charts  are  sometimes  attached  io  the  side  of  the 
press. 

Most  operators  oil  the  press  at  the  beginning 
of  each  shift.  Oil  holes  are  generally  marked 
with  red  paint,  but  if  they  are  not,  you  should 
mark  them  so  that  they  are  readily  apparent. 
Some  oil  holes,  such  as  tliose  on  the  impression 
cylinder  gripper  shaft,  the  back  jogger  rod.  and 
the  front  guide  cam  roller,  are  rather  difficult  to 
find.  You  must  turn  the  press  to  the  proper 
position  in  order  to  reach  them. 

Always  stop  the  press  before  attempting  to  oil 
or  clean  it.  Begin  at  the  same  place  each  time 
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A,  Stripper, 

B.  L-shaped  handle  used  in  positioning  side 
jogger, 

C-    Side  jogger, 

D,  Cam  which  causes  delivery  grippers  to 
open  and  release  sheet, 

E,  Sprocket  wheel, 

F,  Delivery  chain, 

G,  Sprocket  wheel, 

H,  Cam  viiich  causes  delivery  grippers  to 
open  and  receive  the  sheet, 

L     Delivery  grippers, 
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Figure  14-27.-Delfvery  end  of  the  press. 

and  work  all  the  way  aro'-'d  the  machine.  Wipe 
off  excess  oil  with  a  rag;  don't  allow  it  to  drip  or 
run  down  the  sides. 

Once  a  week,  you  should  take  a  small,  stiff 
brush  and  clean  the  dust  and  lint  from  all  gears; 
then  fill  them  with  a  fresh  supply  of  gear 
compound  or  roller  bearing  grease.  Go  over  the 
aMivery  gripper  chains  and  the  feeder  drive 
chain  once  a  week  with  S.A.E.  No.  20  oii  cut 
half  and  half  with  kerosene.  Then  wipe  them  off 
with  a  rag  and  oil  them  again  with  S.A.E.  No.  20 
oil.  Tlie  vacuum  pump  motor  bearings  should  be 
oiled  weekly  and  the  reservoir  on  the  pump 
should  be  kept  filled  with  oil. 
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Urn  S.  A.  B.  No.  20  Mofor  Oil  if. 

Main  bcarinKH   .  ..    l)ail.v,  check  conMantly 

Ink  and  water  roller  k>earinKs  iTwice  daily  or  every 

Side  guide-bar  bearings.     .     .  !    four  hours 
Imprc^^ion  cylinder  oil  holes.  .  .  Daily 
Connecting  ir.iks  and  pins.  .     .  Daily 

HeadHtop  cam  roller  Dail\ 

Feed  cam  roHor  Daily 

S     er  bar  (2  rolirr?*)   Dady 

SU-ct  detector  cam  roller...  .  Dail\ 
Vacuum  valve  cam  roller  Daiiv 
Ink  ductor  bearings  .  Daily 

0  ripper  bar»  (3)   Daily 

Side  jogger  rod>    Dady 

Drop  guide  iM^aring^t   Daily 

Back  jogger  rod   Daily 

Pu>h  guide  bearing   Daily 

Air  pump  reservoir  oil  cup  Dail\ 
Steel  ink  fountain  roller  boariiigN  Daily 
Delivery  shaft  l)earing<  . .  _  Daily 

Fly heel  ithaft  bearing*.  Dail> 
Ink  vibrator  crank  geat  Daily 
Ink  diive  intermediate  Keur>  Daily 
Air  pump  motor  oil  l)eariiiKs  .  Weekly 

U*t  Pttffrofinf  Oil  or  mixfun  of  tqvo/  ports  of  UroftAt  ef»4 
S.  A*  f.  motor  oil  for 

Deli\ery  chains.  Weekh 
Kec<ler  drive  chain  WVekK 

C/ft  Syrtff  Compoynd  No.  2500  for. 

(leant...  UVekJ- 
Presj*  motor  Twice  Veurlv 


(•'NerN  l(KK>hoiir^t 


U$9  Cost rehym  No.  1  fon 

lmpre.^>ioii  cylinder  tumbler  piiN  Daily 
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Figure  14-28.-Lubncation  chart  for  the  ATF  20  and 
20A  presses.  If  the  press  is  included  In  PMS,  consult 
the  applicable  Maintenance  Requirement  Card 
(MRC). 


Cleaning  Operations 

At  the  end  of  the  day,  you  should  renio\t^  the 
ink  from  the  fountain.  Then  remove  the 
fountain  blade  by  loosening  the  two  bolts  which 
hold  it  in  place.  Clean  the  blade  a^  d  all  parts  of 
tlie  fountain  thoroughly  with  roller  wash. 

Next,  hook  the  washup  attachment  over  the 
bars  at  the  end  of  Uie  fountain  and  clean  the 
rollers  by  the  same  method  as  that  used  in 
cleaning  the  rollers  on  the  smaller  presses.  After 
the  rollers  are  clean  go  over  them  with  a  rag, 
paying  particular  attention  to  the  ends.  If  they 
arc  not  thoroughly  cleaned,  they  may  become 
glazed  with  dried  ink. 
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Clianging  the  Covers  on  the 
Danipeiiers 

You  have  already  seen,  in  preceding  chapters 
of  this  book,  how  to  clean  cloth-covered 
dampeners.  If  paper  covers  are  used  on  the  form 
rollers,  they  are  generally  discarded  when  they 
become  dirty. 

As  a  mie  only  one  set  of  cloth  covers  are  used 
or.  the  dampener  rollers.  However,  two  coverings 
are  used  on  the  rollers  of  some  presses.  On  these 
presses,  the  inner  coverings  generally  consist  of 
llanneK  which  is  handled  the  same  as  the  outer 
molleton  covers  except  that  it  is  strxitched 
without  wetting.  Seamless  muslin  tubing  is  used 
for  covering  the  fountain  roller  on  some  presses. 

Some  pressmen  use  paper  cover  on  the 
iOwer  form  roller  and  a  molleton  cover  on  the 
upper  roller  to  absorb  any  excess  inoisture. 

Always  clean  inside  the  cylinder  gaps  and 
along  the  bearers  of  the  plate  and  blanket 
cylinders.  The  other  operating  parts  of  the  press, 
such  as  the  feeder  guides  and  suction  lines, 
require  a  thorough  cleaning  periodically. 

Changing  Worn  Conveyor  Tapes 

You  have  .seen  earlier  in  tnis  chapter  that  the 
conveyor  tapes  must  be  replaced  when  they 
become  damaged  or  worn  with  use.  The  proce- 
dure  for  changing  them  sounds  rather  com- 
plicated, but  is  actually  fairly  sinii>lj  once  you 
have  done  it  a  time  or  two.  You  simply  loosen 
the  feedboard  and  tape  rollers  and  then  slip  the 
tapes  through  the  slots  in  the  feedboard. 

In  rer^r/ving  the  tapes,  you  must  loosen  tlie 
impression  trip  connecting  \inh  (under  the 
cylinder  end  of  the  feedboard)  and  the  two 
springs  (D)  shown  in  figure  14-29.  Next,  loosen 
the  front  s^wpport  brackets  and  swing  then  back 
to  the  fee^kr  end  of  the  press.  Then  release  the 
tension  on  the  tape  pulleys. 

.After  tliis,  loosen  the  setscrews  at  each  end  of 
the  drive  roller,  shown  in  figure  14-30,  and  push 
the  bearing  out  to  release  the  roller.  Slip  off  the 
drive  chain  and  then  remove  the  roller  from  the 
press.  Finally  loosen  the  screws  holding  the 
support  bar  (C ).  shown  in  figure  14-29,  and 
remove  the  feedboard. 

(Always  mark  each  part  as  you  remove  it 
from  the  press  so  that  >ou  will  be  sure  to  get  it 
back  into  its  proper  place.) 
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A*  Slots  used  in  changing  conveyor  tapes. 

B*  Conveyor  tapes* 

C.  Siqpportbar* 

D«  Springs 

£•  Undertongues. 

F.  Front  tape  rollers. 


Once  you  have  loosened  the  feed  boards  you 
simply  remove  the  support  bar  (C)  and  front 
tape  rollers  (F),  shown  in  figure  14-29,  and  then 
slip  the  tapes  through  the  slots  (A). 

Reverse  the  proced  ure  just  described  when 
putting  on  the  new  tapes.  In  replacing  the  front 
tape  rollers  be  careful  not  to  set  them  in  too 
toward  the  undertongues,  as  this  will  cause 
undue  wear  on  the  tapes. 

Timing  the  CyHnders 

The  cylinders  are  positioned  in  the  proper 
relationship  to  one  another  when  the  press  is 
assembled.  The  gear  at  the  near  end  of  the  plate 
cylinder  is  pushed  counterclockwise  as  far  as  it 
will  go.  The  blanket  cylinder  is  then  set  to  clear 
the  impression  cylinder  grippers  by  1/16  of  ah; 
inch,  and  the  trailing  edge  of  the  plate  cylinder 
is  set  even  with  the  back  edge  of  the  blanket 
cylinder. 

As  a  rule,  these  cylinders  will  require  no 
adjustments  for  position  unless  the  press  is 
overhauled  or  an  accident  occurs  that  requires 
their  removal  from  the  press.  If  it  is  necessary  to 
reset  them,  you  should  refer  to  the  diagrams 
shown  in  figure  14-31. 
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Figure  14-29.-The  underside  of  the  feedboard. 
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Figure  14^30.-Removing  the  tape  driver  rdler  at 
feeder  end. 


Timing  the  Feeder 

If  the  feeder  gets  out  of  time  with  the 
printing  unit,  the  sheets  will  arrive  at  the  front 
guides  too  late  to  be  caught  by  the  cylinder 
grippers,  or  they  will  arrive  too  soon  and  shoot 
into  the  printing  unit  before  the  grippers  open. 
You  can  change  the  timing,  when  necessary,  by 
shifting  the  drive  chain  one  sprocket  tooth 
forward  or  backward. 

Timing  the  Front  Guides 

Figure  14-32  shows  the  adjusting  screws  used 
in  regulating  the  action  of  the  front  guides. 
When  the  guides  rise,  they  should  clear  the 
impression  cylinder  by  1/8  of  an  inch.  You  can 
regulate  this  clearance  by  loosening  the  screws 
(A),  shown  in  the  illustration,  and  rotating  the 
shaft  to  which  the  guides  are  attached. 

The  stop  screw  (B)  regulates  the  distance  the 
guides  drop.  The  plate  (E),  shown  in  figure 
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Figure  1431.-*Diagr«ms  showing  correct  positioning  of 
press  cylinders. 


14-12,  should  project  about  1/16  of  an  inch 
below  the  undertongues  when  the  guides  are 
down: 

.  There  should  be  1/32  of  an  inch  clearance 
between  the  front  guides  and  the  gripper  bar 
when  the  cylinder  grippers  are  closed.  You  can 
regulate  this  clearance  with  the  front  guide  cam 
at  the  far  end  of  the  impression  cylinder.  This 
cam  is  also  used  in  timing  the  lift  of  the  guides. 

The  timing  of  the  side  guides  is  factory  set 
and  should  not  be  changed. 


A.  Lock  screws  for  front  guide  shaft* 

B.  Stop  screw. 

C.  Lock  screw. 
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Figure  14'3Z-Adjusting  screws  for  timing  the  lift 
of  the  front  guides. 


Paralleling  the  Cylinders 

You  can  adjust  the  pressure  between  the  plate 
and  blanket  cylinder  bearers  in  the  following 
manner.  Mount  a  plate  and  blanket  on  the  press, 
adding  the  proper  amount  of  packing  to  produce 
the  recommended  printing  pressure.  Next,  bring 
the  cylinders  together  by  throwing  on  the 
impression. 

You  can  then  adjust  the  pressure  between  the 
cylinder  bearers  with  the  adjusting  mechanism 
found  on  the  far  side  of  the  press.  (See  flgure 
14-33.)  Loosen  one  of  the  locknuts  (B)  and 
tighten  the  other  to  move  the  arm  (A)  up  or 
down.  This  forces  the  blanket  to  or  away  from 
the  plate,  and  thus  increases  or  decreases  the 
tension. 

Use  the  following  mechod  to  check  the  new 
setting.  Place  a  spot  of  ink  on  each  of  the  plate 
cylinder  bearers  and  then  throw  on  the  impres- 
sion and  turn  the  press  for  one  revolution.  If  the 
spots  transfer  to  the  bearers  of  the  blanket 
cylinder  without  losing  their  shape,  the  setting  is 
correct. 

However,  if  one  spot  transfers  properly  while 
the  other  fails  to  transfer  or  is  mashed  out  of 
shape,  the  cylinders  are  not  parallel  and  you 
must  parallel  them  by  adjusting  the  bolts  (D) 
shown  in  figure  14-33. 
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A*  Pressure  arm. 

B.  Adjusting  nuts  for  regulating  pressure. 
D.  Adjusting  bolts  for  paralleling  cylinders, 
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Figure  14-33.-Adjusting  nuU  for  setting  blanlcet-tO'plate 
pressure  and  for  paralleling  cylinders. 

You  can  check  the  pressure  between  the 
impression  cylinder  and  blanket  by  using  paper 
feelers,  as  described  in  previous  chapters.  Place 
the  feelers  at  each  end  between  the  two 
cylinders.  Then  throw  on  the  impression  and 
test  the  drag  on  the  feelers.  If  they  zre  not  held 
with  equal  tension,  the  cylinders  are  not  parallel 
and  you  must  parallel  them  with  the  adjusting 
screws  on  the  far  side  of  the  press.  These  screws 
are  similar  to  those  shown  in  figure  14-33. 

Adjusting  the  Impression  Cylinder 
Grippers 

Figure  14-34  shows  a  closeup  of  the  tumbling 
mechanism  that  causes  the  impression  cylinder 
grippers  to  open.  As  the  cylinder  revolves,  the 
tumbler  (A)  is  engaged  by  a  pin  attached  to  the 
press  frame.  The  pin  forces  the  tumbler  to 
rotate,  turning  the  shaft  (D)  to  which  the 
gripper  fingers  are  attached.  As  this  shaft  turns, 
it  forces  the  grippers  to  open. 

You  should  check  these  grippers  occasionally 
to  see  that  they  are  all  closing  on  the  paper  with 
equal  tension.  To  reset  the  grippers,  you  should 


A.  Tumbler. 

B.  Spring. 

C.  Collar. 

D.  Gripper  shaft. 

E.  Gripper  rest  bar. 

F.  Gripper  fingar. 

G.  Setscrew. 

57.398X 

Figure  14-34.-impression  cylinder  grippers  and  tumbling 
mechanism. 


loosen  each  finger  until  it  turns  easily  on  the 
shaft.  Then  tighten  both  end  grippers  against  the 
gripper  rests.  Next,  place  a  screwdriver  against 
the  tumbler  and  tilt  the  shaft  enough  to  insert  a 
0.003-inch  paper  feeler  under  the  two  end 
grippers.  Then  working  from  the  center  out,  set 
each  individual  gripper  lightly  against  its  rest. 

After  they  have  been  set,  remove  the  paper 
feelers  and  tighten  the  two  end  grippers  snugly 
against  their  rests.  Finally,  test  the  setting  of  all 
the  grippers  with  paper  feelers  to  see  if  the 
tension  is  even. 

Delivery  Grippers 

The  delivery  grippers  should  clear  the  leading 
edge  of  the  impression  cylinder  by  1/32  of  an 
inch.  You  can  regulate  this  clearance  by  adjust- 
ing the  sprocket  wheels  over  which  the  drive 
chains  travel. 

Adjusting  the  Ink  RoOers 

Most  operators  remove  all  but  the  stationary 
ink  rollers  from  the  press  when  making  adjust- 
ments for  roller  tension,  and  then  adjust  each 
roller  properly  as  it  is  replaced. 

To  set  the  form  rollers,  you  must  mount  a 
plate  on  the  press  with  the  proper  amount  of 
packing.  Then  put  the  form  roller  on  the 
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aeiiyery  side  of  the  cylinder  (No.  1  in  fig.  14-35) 
Ji:  the  press  and  drop  it  on  the  plate  against 
p,p03"  paper  feelers,  as  described  in  previous 
'^chapters. 

V  the  tension  on  the  feelers.  They  should 

'fepHeld  with  a  light,  even  pull.  If  they  are  not, 
^ypu.  must  adjust  the  near  and  far  ends  of  the 
.roller  with  the  adjusting  screws  shown  in  figure 

Loosen  the  locknut  (D)  and  adjust  the  thumb- 
.screw  (A)  at  each  end  of  the  roller  until  the  drag 
^'is  even  on  both  paper  feelers. 

Next,  place  feelers  between  the  form  roller 
^ando  the  (stationary)  vibrator  roller  (No.  3). 
l:oqsen  the  locknut  (E)  and  adjust  the  form 
^roller  to  the  vibrator,  as  necessary  with  the 
;jUiui^^^^  (B)  at  each  end  of  the  roller. 
; jFina^y  retig^^^  for  screws  (A)  and 

(B).  Remove  the  paper  feelers  and  turn  the  press 
for  one  revolution  Insert  the  feelers  again  and 
test  Uie  drag.  (Turn  press  until  form  rollers  are 
M  cyimder  gap  when  testing  tension  between 
fefm  rollers  and  vibrators.) 

Adjust  the  other  form  roller  (No.  2)  in  the 
:^same  manner. 

.  ,    Test  the  rollers  after  the  press  has  been  inked 
^Sy  dropping  them  against  a  dry  plate.  They 
ishouldileave  a  streak  about  1/8  of  an  inch  wide 
:and.everi  from  end  to  end. 

the  thumbscrews  (C),  shown  in  figure  14-35, 
aje  used  for  setting  the  distributing  rollejrs.  Place 
|eelers  between  the  two  distributing  rollers  (Nos. 
3  :,ahd  7)  and  adjust  with  thumbscrews  (Q  at 
reach  end  of  roller  No.  5  until  the  pull  is  even  on 
:  both  feelers.  Adjust  the  distributing  rollers  (Nos. 
6^d  8)  on  the  feeder  side  in  the  same  manner. 
:   The  ductor  roller  (No.  11)  has  only  one 
Adjusting  screw*  This  square  headed  screw  (G), 
located  on  the  far  side  of  the  press,  regulates  the 
' -tension  between  the  ductor  and  the  fountain 
f ollen  A  clockwise  turn  increases  the  pressure 
and  vice  versa. 

On  the  newer  presses,  the  rider  roller  No.  10 
is  equipped  with  a  hold-down  device  which  can 
be  adjusted  to  p^-event  roller  No.  9  from 
bouncing  as  the  ductor  roller  swings  back  and 
forth. 

Adjusting  the  Dampener  Rollers 

The  dampener  rollers  are  set  to  the  plate  and 
to  one  another  with  paper  feelers  much  the  same 


as  the  inking  rollers.  Move  the  rollers  out  of 
contact  with  the  plate  and  then  set  the  lower 
short  dampener  form  roller  to  the  vibrator  with 
the  thumbscrews  (A),  shown  in  figure  14-36. 
You  will  find  one  of  these  thumbscrew?  at  each 
end  of  the  roller. 

Next,  set  the  roller  to  the  plate.  Throw  the 
rollers  "on"  and  then  adjust  the  form  roller  at 
both  ends  with  the  wing  nuts  (B). 

The  upper  long  dampener  form  roller  is  set  to 
the  vibrator  roller  with  thumbscrews  (D)  on 
each  side  of  the  press,  and  it  is  set  to  the  plate 
with  thumbscrews  (C).  The  rollers  should  be  out 
of  contact  with  the  plate  when  the  form  roller  is 
set  to  the  vibrator  and  should  be  in  contact  with 
it  when  the  form  roller  is  set  to  the  plate. 

The  ductor  roller  is  set  to  the  fountain  roller 
with  an  adjusting  screw  on  the  far  side  of  the 
press.  You  can  increase  the  pressure  between  the 
ductor  and  the  vibrating  roller  by  adjusting  a 
screw  on  the  end  of  the  spring  which  draws  it 
against  the  vibrator.  This  spring  is  also  located 
on  the  far  side  of  the  press. 

The  fountain  roller  and  the  vibrator  are 
chromium  plated  on  the  newer  models  of  the 
press  and  are  brass  on  the  older  models.  These 
rollers  are  stationary  and  require  no  adjust- 
ments. 

Be  sure  the  ink  rollers  are  raised  and  the 
Water-On  Lever  is  in  its  off  position  when  you 
remove  or  replace  the  dampener  form  rollers. 

CHIEF  20A 

Figure  14-37  shows  the  operating  controls  on 
the  Chief  20A,  the  latest  14"  X  20"  press  put 
out  by  the  American  Type  Founders.  It  is 
similar  in  many  respects  to  its  predecessors; 
however,  it  has  certain  new  features  not  found 
on  the  older  models.  For  example,  all  of  the 
operator's  controls  are  located  on  the  near  side 
of  the  press.  It  also  has  changes  at  both  the 
delivery  and  feeder  ends  of  the  press.  Study 
figures  14-37  through  14-44  for  a  moment  until 
you  are  familiar  with  the  location  and  functions 
of  each  of  the  operating  controls. 

Feeder  Unit 

The  hand  wheel  (A)  shown  in  figure  14-38 
allows  you  to  change  the  speed  (from  3,500  to 
5,500  impressions  per  hour)  while  the  press  is  in 
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A.  Adjusting  screw  for  setting  form  roller  to    D.  HaU-wing  locknut  for  screw  (A), 
plate. 

B.  Adjusting  screw  for  setting  form  roller  to         HaU-wing  locknut  for  screw  (B). 
vibrator.  F.  Half-wing  locknut  for  screw  (C). 

C.  Adjusting  screw  for  setting  one  distributor  G.  Screw  for  adjusting  ink  ductor  roUer  to  the 
roUer  to  another.  fountain  roUer. 

57  399X 

Fi^re  14-35.^Adjustlng  screws  for  ink  rollers.  Older  models  of  the  press  have  12  rollers  and  later  models  have  13- 
however  the  auxiliary  vibrator  found  on  the  later  models  ordinarily  needs  no  adjustment  (See  fig.  14^45.)  ' 


f  operation.  The  pointer  and  scale  (B)  indicate  the 

?  ;  press  speed. 

f:  To  lower  the  feed  table,  raise  lever  (D)  and 

f^-.  turn  handle  (F)  counterclockwise.  The  stock  is 

f  loaded  onto  the  feed  table  1/8  of  an  inch  off 

f  center.  The  side  piling  bars  are  set  to  clear  the 

^  stack  by  1/32  of  an  inch  on  each  side.  The 

IvERlC 


setting  of  the  feed  table  controls  is  similar  to 
that  described  for  the  Chief  20.  The  pile  height 
governor  latch  (M)  shown  in  figure  14-39  must 
be  in  its  up  position  when  the  pile  height 
governor  is  adjusted.  When  this  latch  is  pushed 
down,  the  pile  height  governor  will  not  operate 
and  the  pile  will  not  raise. 
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A.  Screw  used  to  set  bottom  dampener  form 

roller  to  vibrator. 
!B»  Screw  used  to  set  bottom  dampener  to  plate* 
C*  Screw  used  for  setting  top  dampener  form 

roller  to  plate* 
P*  Screw  used  for  setting  top  dampener  to 

vibrator* 

E*  Ratchet  pav^l  found  on  far  side  of  press* 
Regulates  speed  of  rotation  of  fountain 
roller* 

57.400X 

Figure  14*36.— Adjusting  screws  for  dampener  rolten 


Suction 

This  press  has  four  sucker  feet  and  comes 
equipped  with  two  sets  of  suckers.  You  should 
use  the  rubber  suckers  for  heavy  work  and  the 
metal  suckers  for  the  average  run  of  work.  When 
using  the  m^tal  suckers,  be  sure  the  wide  end  of 
the  V-shaped  groove  on  the  bottom  of  each  foot 
is  facing  the  cylinders. 

When  adjusting  the  suction,  inch  the  press 
until  the  suckers  aio  all  the  way  down.  Then 
start  the  blower  and  push  down  the  feeder 
control  handle  (G),  shown  in  figure  14-38.  If  the 
suction  is  correct,  the  top  sheet  will  be  caught 
and  held  by  the  suckers.  You  can  adjust  the 
suction,  if  necessary,  with  the  knob  (P)  shown  in 
figure  14-39. 


Blast 

You  can  regulate  the  blast  with  the  knob  (Q), 
shown  in  figure  14-38,  and  with  a  petcock 
provided  on  each  of  the  side  nozzles  (B)  shown 
in  figure  14-40.  You  should  adjust  the  height  of 
the  side  nozzles  so  only  the  top  three  or  four 
sheets  are  lifted.  The  center  blast  nozzle  (D) 
should  be  set  so  that  it  is  1/8  of  an  inch  higher 
than  the  bottom  of  the  sucker  feet.  You  can 
raise  or  lower  it  with  the  lever  (E)  shown  in 
figure  14-39. 

Side  Guide 

The  side  guide  should  be  set  to  move  the 
stock  approximately  1/8  of  an  inch  when  the 
sheet  is  side  guided.  Adjustments  for  the  side 
guide  are  similar  to  those  discussed  earlier  in  this 
chapter. 

Front  Guide 

The  front  guides  vary  slightly  in  construction 
from  those  found  on  the  Oiief  20.  (See  fig. 
14-44.)  You  can  lessen  the  gripper  margin  by 
turning  the  knurled  adjusting  screw  (C)  clock- 
wise. The  adjustment  (B)  is  used  to  regulate  the 
distance  between  the  spring  (A)  and  the  under- 
tongues. 

You  should  not  lengthen  your  margins 
beyond  the  gripper  bar  and  should  not  attempt 
to  run  sheets  with  less  than  3/16  nor  more  than 
5/16  of  an  inch  gripper  bite.  Do  not  attempt  to 
use  the  front  guides  to  straighten  the  work  on 
the  sheet. 

Plate  and  Blanket  Cylinders 

The  plate  and  blanket  cylinders  on  the  Chief 
20A  are  similar  to  those  found  on  the  later 
models  of  the  Chief  20.  The  blanket  cylinder  is 
undercut  0.071  of  an  inch,  and  the  plate 
cylinder  is  undercut  0.01 2  of  an  inch. 

The  blanket  is  mounted  on  the  Chief  20A  in 
the  same  manner  as  it  is  on  the  Chief  20. 

The  plate  cylinder  is  provided  with  quick- 
change  plate  clamps  like  those  shown  in  figure 
14-23.  You  have  already  seen  how  to  mount  the 
plate  on  presses  having  this  type  of  clamp. 
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B 


E, 
F, 

G. 
H. 
1. 
J. 


K. 
L. 

M. 


Handle  for  raising  and  lowering  delivery 
platform. 

Adjustment  lor  regulating  pressure  between 

impression  cylinder  and  blanket. 

Handle  used  in  setting  lowering  device  for 

manual  or  automatic  operation. 

Handle  used  in  regulating  rate  of  descent  of 

delivery  platform. 

Delivery  platform  (dolly). 

Paper  stops.  Lift  to  bring  sheet  catcher  into 

use. 

Sheet  catcher. 

Adjustment  rod  for  delivery  joggers. 
Delivery-end  control  panel. 
Ink  trip  lever.   Lift  to  cause  ductor  to  op- 
erate when  press  is  off  impression.  When 
impression  goes  on  handle  will  return  to 
automatic  position.  Lift  handle  and  push  up 
to  stop  motion  of  ductor  when  impression  is 
on. 

Lever  for  turning  fountain  roller  by  hand. 
Ink  fountain  blade  screws.  Loosen  to  re- 
move blade  for  cleaning. 
Ink  volume  control  handle.  Regulates  rate 
of  turn  of  fountain  roller. 


N, 


Q. 
R. 


T. 

U. 

V. 

W, 
X. 

Y. 
Z. 


57.401X 

Handle  which  stops  fountain  roller  from 
turning,  shutting  off  ink  supply. 
Impression  trip.  Used  in  tripping  off  im- 
pression from  delivery  end  of  press. 
Lever  for  raising  and  lowering  ink  form 
rollers. 

Lock  for  locking  ink  form  rollers  up. 
Water  volume  control  handle.  Regulates 
rate  of  turn  of  fountain  roller. 

Handle  for  moving  dampeners  to  or  from 
plate. 

Adjustment  for  middle  blast  pipe. 
Feeder-end  control  panel  (start,  stop  and 
inch  buttons.) 

Handle  for  raising  and  lowering  feed  table. 
Switch  for  vacuum  pump. 
Speed  control  handwheel.  Adjust  when 
press  is  running. 

Speed  control  dial  and  pointer. 

Feeder  control  lever  (hidden).  Push  down 
to  start  sheets  feeding.  Continue  to  hold 
do^vn  until  first  sheet  passes  detector  finger 
so  impression  will  go  on. 


RJC 


Figure  14-37.-Operating  controls  on  the  Chief  20A. 
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\  The  plate  cylinder  is  equipped  with  a  center 
,pjh  and  two  side  bumper  blocks  which  are  used 
in  positioning  plates  when  the  Carlson  Register 
Punch  System  is  used.  (This  system  permits 
cdiitinuous  register  control  of  multiple  images 
from  stripper  to  platemaker  to  press,  when  the 
plate  and  goldenrod  layout  are  both  punched  for 
registration  purposes.)  When  you  are  running 
jobs  that  do  not  involve  this  method  of  registra- 
tion, you  can  remove  the  pin  from  the  cylinder 
by  loosening  a  setscrew. 


Stock  Thickness  Adjustment 


The  knob  (E)  shown  in  figure  14-43  enables 
you  to  change  the  impression  while  the  press  is 
running.  The  gauge  is  calibrated  to  allow  you  to 
set  the  impression  for  the  thickness  of  the  stock 
.being  run.  Since  a  pressure  of  0.003  inch  is 
.required  to  print  properly,  you  must  add  this 
amount  on  to  the  thii^kpg^^  the  stock  when 
yqii  make  your  setting/T^u*^  if  your  stock  is 
0.003  of  an  inch  thicKfyou  should  set  the 
pointer  at  0.006  on  the  scale.  When  setting  the 
pointer,  move  it  first  to  0.008;  then  move  it 
back  to  0.006,  as  this  will  ensure  a  more 
accurate  setting. 


Delivery  Unit 


This  press  is  equipped  with  an  automatic 
receding  stacker  that  lowers  the  delivery  pile  to 
the  floor.  Two  delivery  boards  with  casters 
(dollies)  are  provided.  When  one  is  filled,  you 
simply  roll  it  away  and  place  the  other  one  in 
the  press. 


You  can  raise  the  delivery  platform  by  pulling 
out  on  knob  (B)  shown  in  figure  14-43  and 
turning  handle  (A)  clockwise.  You  should  raise 
the  platform  until  it  touches  the  bottom  of  the 
joggers  at  the  beginning  of  the  run  and  leave 
knob  (B)  pulled  out  so  the  delivery  platform  will 


not  lower  automatically  until  about  an  inch  and 
a  half  of  paper  has  built  up  inside  the  joggers. 
Then  push  knob  (B)  in  to  its  automatic  lowering 
position. 


Knob  (C)  regulates  the  rate  of  descent  of  the 
delivery  platform.  You  should  set  it  to  the 
adjacent  scale  for  the  thickness  of  the  stock 
being  run. 


A  flan^d  device,  known  as  the  sheet  catcher, 
is  provided  for  removing  sheets  for  inspection 
while  the  press  is  running.  If  you  lift  the  front 
paper  stops  (F)  shown  in  figure  14-37,  this 
device  catches  the  next  sheets  fed  through  and 
holds  them  above  the  delivery  pile  until  you  can 
remove  the  top  sheet  from  the  pile. 


Inking  Unit 


The  lever  (N)  shown  in  figure  14-38  is  for 
turning  the  ink  fountain  roller  manually.  Handle 
(L)  can  be  used  to  stop  the  motion  of  the 
fountain  roller  to  shut  off  the  ink  supply  during 
the  run  without  disturbing  the  fountain  setting. 
The  ink  feed  control  (M)  regulates  the  throw  of 
the  fountain  roller.  You  should  set  it  at  10  for 
maximum  ink  and  set  it  at  zero  to  cut  off  the 
ink  supply. 


Handle  (I)  is  for  raising  and  lowering  the  ink 
form  rollers.  Move  it  to  its  "on''  position  to 
lower  the  rollers.  When  the  plunger  is  engaged  m 
its  operating  mechanism,  the  handle  will  operate 
automatically  with  the  impression.  You  can  pull 
out  the  knurled  handle  and  lift  it  to  drop  the 
form  rollers  when  the  impression  is  off.  When 
the  press  goes  on  impression,  the  handle  will 
return  to  its  automatic  position.  You  can  also 
use  the  handle  to  raise  the  rollers  when  the 
impression  is  on. 

The  ink  lock-up  handle  (J)  locks  the  rollers  so 
that  they  will  not  drop  when  the  impression  is 
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H. 


Press  speed  control  handwheeh  Pointer 
and  scale  (B)  indicate  press  speed.  Change 
speed  only  when  press  is  running. 
Press  speed  pointer  and  scale. 
Handle  for  raising  and  lowering  delivery 
platform. 

Ratchet  release  for  handle  (F) 
Switch  for  vacuum  pump. 
Handle  for  raising  and  lowering  feed  table. 
To  lower  raise  lever  (D)  and  turn  counter- 
clockwise» 

Feeder  control  handle.  Push  down  to  close 
suction  by-pass  hole  and  latch  the  impres- 
sion handle  (H)  in  "on"  position.  Hold 
down  until  first  sheet  passes  under  sheet 
detector  to  throw  on  impression. 
Impression  throw-off  lever. 
Handle  for  raising  and  lowering  ink  form 
rollers.  Move  to  "on"  position  to  lower 
rollers.  When  plunger  is  engaged  in  its 
operating  mechanism,  handle  will  operate 
automatically  with  the  impression.  You 


uc 


J. 


K. 


M. 
N. 
O. 
P. 


Figure  14^38.-Feederendof 
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can  pull  out  the  knurled  handle  and  lift  it  to 
drop  form  rollers  when  impression  is  off. 
When  press  goes  on  impression,  handle 
will  return  to  automatic  positipn.  You  can 
also  use  handle  to  raise  rollers  when  im- 
pression is  on. 

Ink  lock-up  handle.  Pull  out  handle  (I)  and 
rotate  handle  (J)  counterclockwise  to  lock 
so  that  form  rollers  will  not  drop  when  im- 
pression is  put  on. 

Handle  for  moving  dampener  form  rollers 
to  or  from  plate. 

Handle  for  stopping  motion  of  ink  fountain 
roller  to  shut  off  ink  supply  during  run. 
Ink  feed  control.  Set  at  10  for  maximum 
ink;  set  at  zero  to  cut  off  ink  supply. 
Handle  for  turning  ink  fountain  roller  man- 
ually« 

Feeder  end  control  panel  (start,  stop,  and 

inch  buttons). 

Side  piling  guide . 

Knob  for  adjusting  blast. 

Chief  20A  press. 
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thrown  on.  To  lock,  pull  out  handle  (I)  and 
rotate  handle  (J)  counterclockwise. 

You  can  remove  the  blade  from  the  ink 
fountain  for  cleaning  by  loosening  the  two 
T-bolts  (L)  shown  in  figure  14-37,  and  sliding  it 
out.  This  press  is  equipped  with  a  wash-up 
attachment  which  is  held  in  place  on  posts  with 
adjusting  knobs  above  the  plate  cylinder  at  the 
delivery  end  of  the  press.  You  can  remove  the 
wash-up  attachment  from  the  press  to  clean  it 
when  necessary. 

Tlie  Chief  20A  has  13  inking  rollers.  The 
extra  oscillating  roller  (M)  shown  in  figure  1445 
is  used  to  provide  better  ink  distribution  for 
solids  and  halftones.  One  of  the  form  rollers  is 
slightly  larger  than  the  other  to  ensure  proper 
coverage  of  the  plate. 


You  can  adjust  the  two  form  roliers  (K)  and 
(L)  and  the  two  distributor  rollers  (G)  and  (H) 
with  knurled  adjusting  screws  similar  to  those 
found  on  the  Chief  20  presses.  The  four 
vibrating  steel  rollers  (E,  F,  I,  anil  J)  are  not 
removable  and  need  no  adjustment.  The  rider 
roller  (C)  and  top  distributor  roller  (D)  are 
equipped  with  a  hold-oown  adjustment  to  keep 
them  from  bouncing.  The  ductor  roller  is  adjust- 
able and  the,  auxiliary  vibrator  (M)  is  equipped 
with  caps  and  locknuts  which  prevent  it  from 
bouncing  when*  the  impression  goes  on.  The 
sockets,  roller  journals,  and  all  bearing  blocks 
are  stamped  with  numbers  and  you  should 
match  these,,  numbers  to  ensure  the  proper 
location  of  rollers  and  bearing  blocks  in  the 
press.  .The  odd  numbers  go  on  the  far  side  of  the 
press.^  the^even  numbers  on  the  near  side. 


Be^n  with  roller  (K)  waen  setting  the  form 
rollers.  Place  paper  feelers  between  it  and  the 
vibrator  and  then  adjust  by  loosening  the  half- 
wing  locknuts  and  turning  the  knurled  head 
screw  at  each  end  until  there  is  sufficient  drag 
on  botli  paper  feelers.  Tighten  the  locknuts  and 
also  tighten  the  locknuts  on  the  flat  caps  which 
hold  the  bearing  blocks  in  the  sockets. 


After  this,  place  paper  feelers  between  the 
plate  and  form  roller  and  move  the  roller  against 
the  plate.  Loosen  the  half-wing  locknuts  and 
turn  the  knuried  adjusting  screws  as  necessary  to 
provide  the  proper  drag  on  the  feelers.  Then 
retighten  the  locknuts. 


Follow  the  same  procedure  in  adjusting  roller 
(L).  Roller  (L)  should  be  set  against  the  plate 
with  slightly  more  tension  than  roller  (K). 


Once  the  form  rollers  are  set,  you  should 
place  distributor  roller  (G)  in  its  sockets  and 
tighten  the  caps  with  the  half-wing  locknuts. 
Place  paper  feelers  between  roller  (G)  and  rollers 
(I)  and  (E).  Adjust  the  knuried  head  screws  until 
there  is  a  light  drag  on  each  of  the  four  strips  of 
paper.  Then  tighten  the  locknuts.  Repeat  this 
procedure  for  distributor  roller  (H). 


Next  place  distributor  roller  (D)  in  the  press 
and  install  the  rider  roller  (C)  in  the  same  slots. 
Place  paper  feelers  between  the  rollers  and 
adjust  the  knurled  head  screws  to  obtain  the 
proper  drag  on  the  feelers. 


Place  the  ink  ductor  roller  (B)  in  its  sockets 
and  tighten  the  caps  with  the  half-wing  nuts. 
Move  the  ducton  throw-off  handle  (J)  shown  in 
figure-  14-37  to  its  "on''  position.  Turn  the  press 
with  the  handwheel  until  the  cam  roller  is  on  the 
high  dwell  of  the  ink  ductor  cam  (located 
outside  the  gear  side  frame  on  the  plate  cylinder 
shaft).  Place  strips  of  paper  between  the  ductor 
and  the  fountain  roller.  Then  turn  the  square- 
head adjusting  screw  at  each  end  of  the  roller  to 
obtain  the  proper  drag.  Lock  the  jam  nuts  on 
the  adjusting  screws. 

The  auxiliary  vibrator  roller  (M)  shown  in 
figure  14-45,  should  be  locked  in  place  with  the 
caps  and  half-wing  nuts.  The  adjustment  for  the 
stroke  of  the  vibrator  rollers  is  located  on  the  far 
side  of  the  press  near  the  plate  cylinder  shaft.  A 
slotted  disk  drives  the  vibrator  rollers  by  a 
connecting  rod  and  a  drive  bolt.  To  adjust,  turn 
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A. 
B. 
C, 
D, 
E. 

F. 
G. 
H. 
J. 
K. 
L. 


Ratchet  release  for  handle  (B). 

Handle  for  raising  and  lowering  feed  table. 

Switch  for  vacuum  pump. 

Feeder-end  control  jDanel. 

I^ver  used  for  raising  and  lowering  center 

blast  pipe  nozzle. 

Sheet  hold-down  bands. 

Guide  ball  holders. 

CaUper. 

Speed  driver  wheels. 
Forwarding  rollers. 
Side  piling  guide . 


M. 


N. 
O. 

P. 
Q. 
R. 


Pile  height  governor  latch.  Pile  height 
governor  will  not  operate  and  pile  will  not 
raise  when  latch  is  pushed  down.  Latch 
must  be  up  when  pile  height  governor  is 
adjusted. 

Sucker  feet.  There  are  four  on  this  press. 

Sheet  separators  are  similar  to  those 

found  on  Chief  20. 

Knob  used  in  adjusting  suction. 

Pile  height  governor. 

Tail  guides. 


Figure  14-39.-Feed  table  on  the  Chief  20A. 
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A*  Tape  tension  pulleys  for  adjusting  tension 

on  conveyor  belts. 
B*  Side  blast  pipes.  A  petcoc^  i&  provided  on 

each  of  the  nozzles  to  control  amount  of 

blast. 
C«  Separator  finger  • 

D»  Center  blast  nozzle.  Can  be  raised  or  low- 
ered with  lever  (E)  shown  in  figure  rt-39. 

57.652X 

Figure  14'40.-Front  piling  guides  and  sheet 
separation  mechanism. 


the  press  until  the  slot  is  in  a  horizontal 
position.  Then  loosen  the  drive  bolt  and  move  it 
to  or  away  from  the  center  of  the  disk.  The 
length  of  the  stroke  can  be  changed  frjm  0  to 
5/8  of  an  inch.  When  the  bolt  is  at  the  center  of 
the  disk  there  is  no  motion  at  all,  and  the  length 
of  the  stroke  is  increased  as  the  bolt  is  moved 
away  from  the  center. 


DAMPENING  UNIT 


The  water  feed  control  (B)  shown  in  figure 
14-41,  controls  the  distance  the  fountain  roller 
turns  in  the  pan  with  each  revolution  of  the 
press.  Set  it  at  No.  14  for  maximum  water  feed 


and  at  zero  to  cut  off  the  supply  of  water 
entirely.  The  knob  (G)  is  for  turning  the  water 
fountain  roller  manually.  A  brake  operates  in 
connection  with  knob  (G)  to  stop  the  fountain 
roller  at  the  proper  point  each  time  it  rotates. 
You  can  regulate  the  tension  on  this  brake  with 
an  adjusting  screw.  You  should  not  sex  it  so  tight 
that  it  cannot  be  turned  with  reasonable  force 
on  knob  (G). 

The  handle  (F)  shown  in  figure  14-38  is  for 
moving  the  form  rollers  to  or  away  from  the 
plate. 

The  lower  form  roller  (0)  shown  in  figure 
14-45,  is  sliglitly  shorter  than  the  upper  roller. 
To  set  the  lower  roller,  pull  back  (he  retainer 
latch  .  ..d  install  one  end  of  the  roUer  vith  its 
bearing  block.  Then  pull  back  the  retainer  latch 
on  the  other  side  and  latch  the  roller  in  its 
operating  position.  Insert  paper  feelers  between 
the  roller  and  the  vibrator  (P)  and  adjust  the 
knurled  head  screw  to  provide  the  proper  drag. 
Next  insert  feelers  between  the  form  roller  and 
the  p!ate  cylinder  and  move  the  form  roller 
against  the  plate.  Loosen  the  jam  nuts  on  the 
lower  form  roller  socket  spring  rods  and  adjust 
the  hex  head  nuts  to  give  an  even  drag  on  the 
feelers;  then  tighter  the  locknuts. 

Next,  install  the  upper  form  roller  (N)  in  its 
sockets  and  tighten  the  ca^>s  wiih  the  half-wing 
locknuts.  Move  the  form  rollers  away  from  tlie 
plate  and  insert  strips  of  paper  between  rollers 
(N)  and  (P).  Adjust  the  knuried  head  screws  on 
each  of  the  sockets  to  give  a  light  drag  on  the 
paper  feelers. 

After  this,  insert  feelers  between  the  form 
roller  and  the  plate  and  move  the  rollers  against 
the  plate.  Adjust  the  knurled  head  screw  on  each 
socket  to  push  against  the  side  frames  until  there 
is  a  light,  even  drag  on  the  paper  feelers.  Then 
tighten  the  half-wing  locknuts. 

Finally  install  the  ductor  roller  (Q)  in  its 
sockets  and  tighten  the  caps  and  the  half-wing 
locknuts.  Insert  strips  of  paper  between  the 
ductor  and  the  fountain  roller.  Move  the  precs 
until  the  water  ductor  shaft  cam  roller  (on  the 
gear  side  of  the  press)  is  on  the  high  part  of  the 
cam  and  adjust  the  socket  he  d  setscrew  at  each 
end  of  the  roller  to  obtain  a  light  drag  on  the 
paper  feelers.  Finally  tigliten  the  jam  nuts  on  the 
adjusting  screws. 
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A,  Front  guides, 

B.  Water  feed  control.  Set  ?t  14  for  maximum 
feed  of  water  and  at  zero  to  cut  off  water 
supply. 

C,  Side  guide.  To  change  from  one  side  guide 
to  the  other  reverse  the  direction  of  the 
spring  tension. 

D.  Sheet  guides.  Can  be  moved  sidewise  when 
necessary. 


E.  Sheet  detector  finger.  When  press  is 
tripped,  cylinders  separate,  feeder  stops 
feeding,  ink  form  rollers  lift,  ductor  stops 
feeding  ink,  counter  stops,  and  delivery 
pile  stops  lowering. 

F.  Handle  for  stopping  motion  of  water  foun- 
tain roller  to  shut  off  water  supply. 

G.  Knob  for  turning  water  fountain  roller  man- 
ually. 
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Figure  14-41. -Front  and  side  guides. 


or  at 


SUMMARY  OF  OPERATIONS 

I  -  Oil  press  at  beginning  of  day 

beginning  of  each  8-liour  shift. 
2.  Hxamine  plate  for  defects:  measure  with 

niicrometcr  to  determine  if  underpaek- 

ing  is  required. 
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3.  Mount  plate  on  cylinder.  Add  packing,  if 
recjuired. 

4.  Load  feed  tabic:  raise  stack  to  proper 
height. 

5.  Set  feeding  controls. 

6.  inch  sheet   through  press.  Stop  just 
before  sheet  is  delivered.  Set  delivery. 
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A.  Plate  cyUhder  toggle  lock.  Used  to  hold 
tailneci^e  plate  clamp  forward  in  proper 
position  to  receive  plate.  After  plate  is 
tightened  in  this  clamp,  release  toggle  man- 
ually and  tighten  plate  with  plate  tightening 
screws  (B). 

B.  Plate  tightening  screws* 

C.  Eccentric  clamp  locks  for  locking  plate  in 
clamps. 

D.  Side  adjusting  screws  for  centering  plate  or 
moving  it  sidewise.  • 

E.  Bolts  which  lock  plate  cylinder  to  gear. 
Loosen  when  raising  or  lowering  image  on 
paper. 

57.654X 

Figure  144Z-Plate  cylinder  adjustments  on  the 
Chief  20A. 


7.  Put  ink  and  water  in  fountains;  run  press 
to  distribute. 

8-  Sponge  plate  with  water. 

9.  Start  press.  Move  dampening  rollers  to 
plate.  After  I  or  2  revolutions,  drop  ink 
rollers. 

10.  Throw  off  rollers.  Stop  press  and 
examine  plate  to  see  if  all  parts  are 
inking  properly. 

1 1.  Sponge  plate  and  start  press  again.  Move 
rollers  against  plate. 


A.  Handle  for  raising  and  lowering  delivery 
platform  manually. 

B.  Delivery  pawl  throw-off  knob.  Pull  out  to 
stop  automatic  lowering  of  delivery  table  to 
build  up  pile  inside  joggers  at  the  beginning 
of  a  run. 

C.  Knob  which'regulates  rate  of  descent  of  de- 
•      livery  platform.  Set  to  adjacent  scale  for 

thickness  of  stock  being  run. 

D.  L-shaped  rod  used  in  setting  side  joggers. 

E.  Knob  used  for  adjusting  impression  cylin- 
der to  blanket  cylinder  for  proper  printing 
pressure.  Pressure  must  be  adjusted  for 
various  thicknesses  of  stock. 

F*  Ink  lock-up  handle. 

Impression  throw-off  lever.  Push  in  to 

throw  impression  off. 
H.  Handle  for  raising  and  lowering  ink  form 

rollers. 

57.655X 

Figure  14^43.-Deiivery  end  of  press. 

12.  Start  vacuum  pump;  push  down  feeder 
control  lever  to  start  sheets  feeding  and 
til  row  on  impression. 
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A.  Spring  guard  which  directs  sheet  into  plate 
(E). 

Screw  which  regulates  clearance  of  paper 
stock. 

Screw  used  in  changing  gripper  bite.  Clock 
wise  turn  produces  less  bite:  raises  im- 
age on  paper. 

D.  Square  headed  screw.  Loosen  when  moving 
guide  sidewise. 

E.  Plate  which  serves  as  stop  for  sheet. 

57.666X 

Figure  1M4,-Front  gufdes  on  the  Chief  2(Wt 


13.  Shut  off  vacuum  as  first  sheet  leaves 
feedboard. 

14.  Stop  press  as  soon  as  sheet  is  delivered. 

15.  Check  sheet  for  position,  color,  and 
impression. 

16.  Gum  plate  and  wipe  dry  if  extended 
make-ready  operations  are  to  be 
required, 

17.  Make  necessary  adjustments  to  position 
image  on  sheet. 

18.  Adjust  impression,  if  necessary. 

19.  Spot  or  build  up  low  areas  in  blanket,  if 
necessary. 


A.  Ink  fountain  roller. 

B.  DuctorroUer. 

C.  Metal  rider  roller. 

D.  Rubber  distributor  roller. 

E.  Metal  vibrator  roller. 

F.  Metal  vibrator  roller. 

G.  Rubber  distributor  roller. 

H.  Rubber  distributor  roller. 

I.  Metal  vibrator  roller. 
J.  Metal  vibrator  roller. 
K.  Rubber  form  roller . 
L.  Rubber  form  roller. 

M.  Auxiliary  vibrator  roUer. 

N.  Upper  dampener  form  roller. 

O.  Lower  dampener  form  roller. 

P.  Chrome  dampener  vibrator  roller. 

Q.  Dampener  ductor  roller. 

R.  Chrome  dampener  fountain  roller. 

57.657X 

Figure  14>45.-Dia9ram  of  inking  and  dampening 
rdlen^ 

20.  Adjust  thumbscrews  on  ink  fountain,  as 
required. 

21.  Sponge  plate.  Print  another  trial  sheet. 

22.  Check  sheet  and  make  further  adjust* 
ments,  if  necessary. 
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23.  Run  waste  sheets  until  ink  and  water  are 
properly  set. 

24.  Set  counter.  Start  run. 

25.  Set  lowering  device  for  delivery  plat- 
form. 

26.  Check  sheets  during  run  for  register,  and 
for  proper  balance  between  mk  and 
water. 

27.  At  end  of  job,  remove  plate  and  store. 
Prepare  press  for  next  job. 

28.  If  job  is  to  be  backed  up,  allow  ink  to 
dry.  Then  turn  stock  over  and  follow 
procedure  just  discussed  in  running  back- 
up. 


29.  Use  other  side  guide  for  back-up  run. 

30.  At  end  of  day  or  each  time  you  change 
color,  remove  ink  from  fountain.  Wash 
fountain  and  rollers  thoroughly  using 
washup  attachment.  Clean  ends  of  rollers 
with  a  solvent-soaked  rag.  Wash  blanket 
with  blanket  wash  and  water. 

31,  Clean  dampener  rollers  and  remove 
water  from  fountain. 

32,  Clean  and  lubricate  all  gears  at  regular 
intervals.  Change  conveyor  tapes  and 
dampener  covers  and  make  other  adjust- 
ments as  required. 


CHAPTER  15 

PAPER  AND  INK 


Paper  is  the  single  largest  material  cost  in 
e      printing.  It  is  also  the  source  of  a  majority  of 
problems  to  the  printer.  Paper  and  ink  together 
^e  the  most  influential  factors  that  affect  the 
I    visual  quality  of  printing. 


WHAT  IS  PAPER? 

Basically,  paper  is  a  thin  layer  of  vegetable 
fibers.  Its  appearance  and  usage  are  affected  by 
the  typcss  of  fiber  used,  the  method  of  prepara- 
tiorii  the  various  substances  which  may  be 
added,  arid  the  finishes  applied.  Most  papers  are 
composed  of  wood  fibers,  although  cotton,  flax, 
hemp,  bamboo,  grass,  and  other  vegetable  fibers 


may  be  used.  A  knowledge  of  the  ingredients 
and  papermaking  processes  will  give  you  an 
insight  into  the  characteristics  of  paper  and 
enable  you  to  understand  it  and  control  it. 

Essential  to  papermaking  for  this  modem  age 
is  the  continuous  papermaking  machine.  A 
widely  used  machine,  it  is  called  the  Fourdrinier 
machine,  after  its  inventors.  (See  fig.  15-1.)  The 
wood  fibers,  diluted  to  about  one-half  of  one 
percent,  are  flowed  onto  an  endless  wire  screen. 
The  screen  is  agitated  as  it  travels,  causing  the 
fibers  to  aline  parallel  to  the  direction  of  travel. 
As  the  water  drains  from  the  paper,  the  web  (as 
it  is  called)  is  capable  of  being  lifted.  The  web  is 
passed  under  felts  to  remove  more  water,  then 
over  drying  rolls  to  remove  almost  all  of  the 


Figure  15-1.-Modem  age  continuous  papennaking  machine. 
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remaining  water.  The  paper  is  then  treated  and 
smoothed  and  wound  on  rolls.  These  master 
rolls  are  later  slit  and  rewound  on  rolls  or  cut 
into  sheets  as  required  by  the  customer. 


PAPERMAKING 

The  process  of  converting  logs  and  other 
fibrous  substances  into  paper  begins  with  the 
manufacture  of  "pulp"- 

Pulp 

There  are  four  general  classes  of  pulp  used  in 
papermaking.  The  first,  mechanical  (or  ground) 
wood  pulp,  is  the  simplest  and  least  expensive 
process.  With  the  exception  of  the  bark,  whole 
logs  (generally  pine,  spruce,  fir,  or  other  soft 
woods)  are  shredded  and  then  ground  into  fine 
particles.  (See  fig.  15-2.)  These  particles  are 
mixed  with  water  and  flowed  onto  the  paper- 
making  machine.  An  example  of  mechanical 
pulp  is  newsprint. 

A  second  type  of  pulp  is  made  from  old 
paper.  The  quality  of  old  paper  pulp  depends 
upon  the  types  of  waste  paper  used.  Relatively 
good  pulp  may  be  obtained  by  using  fine  paper 
scraps  which  have  not  been  printed.  Poorer  pulp 
is  made  from  mixed,  previously  printed  waste 
paper.  The  scrap  is  cooked  with  lye  to  dissolve 
the  ink  and  reduce  the  old  paper  to  pulp,  and 
with  bleaches  to  whiten  the  pulp.  Better  quality 
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Figure  15*2.  -  Wood  chips  are  processed  and  diluted 
with  water  to  obtain  wood  pulp. 


old  paper  pulps  are  similar  to  the  paper  stocks 
from  which  they  were  made.  Poorer  quality 
pulps  are  used  in  making  boards  such  as  those 
used  on  the  back  of  writing  tablets. 

A  third  means  of  obtaining  paper  pulp  is  by 
grinding  and  cooking  old  rags.  Cotton  and  linen 
rags  are  the  most  commonly  used,  but  rag  pulp 
has  been  made  from  man-made  fibers  such  as 
rayon  and  nylon  and  from  mineral  fibers  such  as 
asbestos.  Unused  white  rags  are  the  best  for  pulp 
as  wear,  laundering  and  dyeing  weaken  the 
fibers.  Rag  pulp  may  be  used  entirely  (100%  rag 
papers  are  the  most  permanent  and  are  used  in 
legal  documents,  etc.),  or  the  rag  pulp  may  be 
mixed  with  wood  pulp  (25%  rag  bond  is 
generally  used  for  Navy  letterheads). 

The  most  widely  used  pulping  method  for 
fine  printing  paper  stocks  is  the  chemical  wood 
process,  in  which  wood  chips  are  cooked  in 
various  chemicalo  to  remove  unwanted  gum, 
resins,  and  similar  materials.  As  a  considerable 
amount  of  these  materials  is  removed  in  the 
process,  chemical  wood  pulp  requires  almost 
twice  the  quantity  of  wood  or  mechanical  pulp. 

There  are  several  classes  of  chemical  wood 
pulp.  They  vary  according  to  the  chemicals  used 
in  processing  them.  Most  common  is  the  sulfite 
process,  in  which  the  wood  chips  are  cooked  in 
lime  and  sulphurous  acid.  Softwoods,  such  as  fir 
and  pine,  are  used  for  sulfite  pulp,  which  is  used 
in  good  grades  of  book  and  writing  papers. 

There  is  another  type  of  pulp  known  as  sulfite 
pulp.  In  this  process,  either  softwoods  or  hard- 
woods, such  as  beech,  maple,  and  oak,  are  used. 
The  wood  is  cooked  in  caustic  soda  and  sulfur. 
Sulfite  pulp  is  used  in  the  manufacture  of  kraft 
paper  for  grocery  bags,  and  so  on.  Bleached 
sulfite  pulp  is  also  used  in  making  other  papers. 

The  soda  pulp  process  uses  hardwoods,  which 
are  cooked  in  caustic  soda  to  remove  impurities. 

In  addition  to  these  processes,  there  are 
refinements  of  the  sulfite  process  which  produce 
even  finer  grades  of  paper  pulp. 

As  each  type  of  pulp  has  its  own  charac- 
teristics, modern  papermakers  combine  various 
pulps  in  differing  quantities  to  produce  the  great 
variety  of  papers  in  use  today.  The  compound- 
ing of  pulps  and  other  ingredients  and  their 
treatment  is  known  as  "stock  preparation".  The 
stock  is  prepared  in  beaters,  which  consist  of 
large  tubs  in  which  the  pulp  is  crushed  in  great 
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quantities  of  water  by  the  action  of  rollers 
against  a  metal  or  stone  bed-plate.  This  beating 
serves  to  fray  the  ends  of  the  individual  fibers  so 
they  will  cling  together.  It  also  softens  the 
cellulose  of  the  fibers  to  cement  the  fibers  into  a 
solid  mass.  Beating  is  the  most  important  step  in 
papermaking,  as  the  type  and  degree  of  beating 
determine  the  final  character  of  the  paper.  Both 
blotting  paper  and  bond  paper  may  be  made 
from  the  same  pulp,  depending  upon  the  beat- 
ing. 

Refiners  are  also  used  to  treat  pulp  in  a 
manner  similar  to  beating.  Pulp  refiners  are  large 
conical  shells  in  which  close-fitting,  rotating 
plugs  pulverize  the  fibers.  These  refiners  are  used 
with  beaters  to  prepare  pulp,  or  they  can  be 
used  instead  of  the  beaters. 

Additives 

Most  of  the  papers  made  today  require  the 
addition  of  substances  to  the  fibers  to  produce 
different  papers  for  various  purposes.  These 
additives  are  grouped  as  follows:  sizing,  loaders 
and  fillers,  colorings,  and  special  additives. 


Substances  added  to  paper  to  resist  rapid, 
excessive  moisture  penetration  are  called 
•'sizing".  Rosin  sizing  is  the  most  widely  used.  If 
it  is  added  in  the  beater,  it  is  called  engine  or 
beater  sizing.  If  the  web  of  paper  is  passed 
through  a  tub  of  sizing,  it  is  called  tub  or  surface 
sizing.  Many  printing  papers,  particularly  offset 
papers,  are  both  beater  and  surface  sized.  An 
example  of  unsized  paper  is  blotting,  which 
readily  absorbs  liquids.  Weak-sized  papers  are 
typified  by  newsprint.  It  will  accept  writing  ink, 
but  the  ink  will  spread  or  "feather''.  Bond  paper 
is  an  example  of  hard-sized  paper.  It  will  accept 
writing  ink  without  feathering. 

Various  mineral  substances  are  added  to  pulp 
to  give  it  certain  characteristics.  (See  fig.  15-3,) 
These  are  known  as  loaders  and  fillers.  Clay, 
calcium  carbonate,  talc,  and  titanium  dioxide 
are  used  as  fillers  to  even  the  paper  surface  and 
as  loaders  to  increase  opacity  of  the  paper. 
Fillers  or  loaders  may  comprise  8  to  1 5  percent 
of  the  weight  of  offset  papers. 

Coloring  materials,  such  as  mineral  pigments 
and  organic  and  synthetic  dyes,  are  u^cd  to 
produce  a  rainbow  of  colors  in  modem  papers. 


Figure  15-a-Varjou$  chemicalt  are  added  to  pulp  for  each  of  the  many  type*  of  papers  manufactured. 
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jMost  pigments  are  added  in  the  beaters;  dyes  are 
.applied  to  the  surface  of  the  paper 'after  it  has 

been  formed  and  sized  in  the  paper  machine. 
V  Special  additives  are  used  for  many  different 
^purposes.  Bleaches  are  added  to  pulp  to  increase 
xbri^tness.  Vegetable  starches  are  added  as 
;bihders  to  smooth  the  surface  and  increase 

hardness.  Resins  may  be  added  or  the  fibers  may 
treated  with  dilute  sulphuric  acid  to  increase 
/tile  wet  strength  of  map  and  chart  papers. 

Coating 

Uncoated  paper  consists  of  the  stock  just  as  it 
;comes  from  the  papermaking  machine;  coated 
stock  is  paper  that  has  received  a  fine  layer  of 
.  ^mineral  substances  or  a  synthetic,  plastic-like 
covering.  Coatings  may  consist  of  clays,  barium 
.sulfate,  calcium  carbonate,  and  titanium  dioxide 
,;in  various  combinations.  They  are  applied  by 
passing  the  web  through  vats,  or  through  rollers 
or  blades  (similar  to  the  ink  fountain  blade).  The 
coating  may  be  applied  to  both  sides  of  the 
paper,  as  in  the  case  of  paper  used  for  quality 
pictorial  magazines,  or  to  only  one  side  of  the 
paper,  as  in  the  case  of  paper  used  for  labels. 
.Coated  paper  presents  the  smoothest  possible 
surface  for  printing  fine  halftones.  The  surface 
may  be  highly  polished  or  it  may  be  matte  or 


semi-matte.  Some  paper  manufacturers  refer  to 
their  coated  papers  as  *'enameled"  stocks,  but 
this  term  has  no  precise  technical  meaning. 

Finishing 

The  term  "finish". refers  to  the  last  paper- 
making  operation.  This  operation  affects  the 
appearance  and  the  texture,  or  ''feel",  of  the 
paper.  Since  a  smooth  surface  is  important  in 
fine  halftone  reproduction,  most  full-color  print- 
ing is  done  on  coated  paper  which  has  been 
finished  to  a  high  polish.  The  smoothing  is  done 
after  the  web  has  passed  through  the  drying 
drums  in  the  paper  machine.  (See  fig.  15-4.) 

**Antique"  paper  is  an  example  of  stock 
which  is  used  just  as  it  comes  from  the  paper 
machine.  For  a  smoother  surface,  the  paper  is 
passed  through  a  series  of  calender  rollers  on  the 
paper  machine.  This  stock  is  known  as  "machine 
finish"  (MF)  paper.  It  is  possible  to  produce  an 
even  smoother  surface  by  passing  the  paper  one 
or  more  times  through  supercalenders.  This 
paper  is  known  as  "supercalendered"  (SC)  or 
"super",  and  is  one  of  the  more  frequently  used 
printing  surfaces.  The  calendering  and  super- 
calendering  operations  take  place  in  a  series  of 
highly  polished  steel  rollers,  sometimes  alter- 
nated with  cotton  or  paper  rollers,  arranged  in  a 
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Figure  1&*4-The  paper  web  passes  over  drying  rolls,  is  sized,  coated,  calendered,  and  wound  onto  huge  rolls. 
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"stack'\  The  paper  is  fed  into  the  top  and  is 
progressively  compacted  and  smoothed  as  it 
passed  down  the  stack.  Coated  papers  are  also 
passed  through  the  supercalender  stack  to 
smooth  and  polish  the  coating. 

Special  finishes  are  applied  to  the  paper  in  a 
number  of  ways.  Papers  used  for  better  sta- 
tionery are  often  given  a  "laid"  or  **wove'' 
finish.  These  patterns  are  impressed  into  the  wet 
Web  on  the  paper  machine  by  a  **dandy  roll". 
Evenly  spaced  wires  across  the  roll  produce  the 
ladder  or  laid  effect,  while  a  woven  screen  of 
wires  produces  the  wove  finish.  The  dandy  roll  is 
also  used  to  produce  watermarks  on  paper,  such 
as  the  familiar  eagle  and  stars  on  U.S.  Govern- 
ment rag  bond  papers.  After  the  paper  web  has 
been  dried,  other  finishes  such  as  leather, 
pebble-grain,  linen  and  so  on,  may  be  produced 
by  passing  it  through  a  rotary  embossing 
machine. 
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Figure  15-5.-Paper  grain  can  be  determined  by  creasing 
paper  in  both  directions  and  running  your  finger 
along  both  creases  to  see  which  edge  is  rougher  (left). 
The  smoother  edge  indicates  the  grain  direction. 
Another  method  is  wet  a  2"  by  2"  strip  of  paper  and 
observe  its  curl  (right).  The  strip  will  curl  across  the 
grain. 


PAPER  GRAIN  AND  FACE 

The  grain  of  paper  refers  to  the  position  of 
the  fibers.  As  you  have  seen,  diluted  pulp  is 
flowed  onto  a  screen  in  the  paper  machine.  As 
the  screen  moves  forward,  it  is  agitated  and  the 
fibers  aline  in  a  direction  parallel  to  the  length 
of  the  machine. 

Paper  grain  is  of  particular  importance  to  you 
as  a  lithographer.  First,  paper  is  stiffer  in  the 
grain  direction.  This  is  important  in  the  case  of 
books  and  pamphlets  which  are  to  be  folded. 
Tlie  grain  direction  of  the  stock  should  be 
parallel  to  the  binding  edge;  if  it  is  not,  the  pages 
may  be  difficult  to  turn.  Second,  paper  changes 
(stretch  or  shrinkage),  due  to  the  humidity,  are 
greater  across  the  grain  than  with  it.  These 
changes  will  be  discussed  in  detail  later  in  this 
chapter.  To  minimize  register  problems  due  to 
moisture,  paper  is  generally  cut  so  that  the  grain 
runs  across  the  cylinder.  Third,  paper  is  more 
easily  torn  in  the  grain  direction  than  against  it. 
(See  fig.  1 5-5.) 

Except  for  a  few  special  papers,  all  papers 
have  two  distinct  sides  or  "faces'*.  As  you  have 
seen,  the  paper  pulp  is  formed  on  a  moving  wire 
screen  in  the  paper  machine.  The  surface  in 
contact  with  this  screen  is  impressed  with  the 
pattern  of  the  wire  and  is  called  the  "wire  side" 


or  bottom  of  the  sheet.  The  other  surface  is 
pressed  against  a  series  of  felt  rollers  in  removing 
water  and  is  known  as  the  "felt  side"  or  top  of 
the  sheet.  In  the  paper  machine,  there  is  a 
tendency  for  finer  fibers  and  filler  materials  to 
float  on  the  surface  of  the  diluted  pulp.  There- 
fore, the  felt  side  is  a  better  printing  surface,  and 
the  printing  should  be  done  on  this  side  if  there 
is  a  choice  (letterheads,  for  example).  Many  fine 
commercial  papers  arc  marked  or  tagged  to  show 
the  felt  side.  In  the  case  of  watermarked  papers, 
the  watermark  reads  properly  (left  to  right) 
when  viewed  from  the  felt  side.  (On  U.S. 
Government  watermarked  papers,  the  eagle  faces 
to  the  left  when  viewed  from  the  felt  side.) 

Although  calendering  removes  most  of  the 
wire  marks,  you  can  determine  the  "faces''  of  an 
uncoated  sheet  by  observing  the  surface  with  the 
light  striking  it  at  a  45""  angle.  The  typical  screen 
pattern  may  then  be  seen.  Sometimes  it  may  be 
necessary  to  dampen  the  sheet  on  both  sides  to 
swell  the  fibers,  making  the  pattern  more  dis- 
cemable. 


BASIC  SIZE  AND  BASIS  WEIGHT 

Size  and  weight  in  relation  to  printing  papers 
are  the  basis  of  much  confusion.  Paper  is  used 
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-rby  area  (8"  X  10-1/2"  on  the  job  order,  for 
instance),  but  bought  at  the  mUl  by  weight  (cost 
teing  determined  by  weight  more  than  other 
.  factoisX  For  you  to  make  calculations  regarding 
'  ;^dper»  two  kinds  of  data  are  necessary.  You 
.  .mmt^^k^     the  *'-basic  size'*  and  "basis  weight'*. 

Basic  size  refers  to  the  established  standard 
:  ;sizc  for  a  stock  sheet  of  a  specific  type  of  paper. 
V  iniie  basic  sizes  are  related  to  the  uses  of  the 
/^(ktent  papers  and  the  presses  on  which  the 
different  products  are  printed.  For  instance,  the 
ibasic  size  for  business  papers  such  as  bond  and 
Mother  types  of  writing  paper  is  17"  X  22".  As 
i  you  know,  most  commercial  stationery  is  8  1/2" 
;x;il  "»  and  this  can  be  cut  four-out  of  a  17"  X 
22"  aieet.  Therefore,  17"  X  22"  is  used  as  the 
'  ibasic  size  for  all  business  papers.  Publications 
Work  is  generally  run  on  38-inch  presses,  so  25" 
:X  38"  is  the  accepted  basic  size  for  book  papers. 
Basic  sizes  for  various  papers  are  given  in  figure 
15-6.  . 


.  kind  of  ps4;)er 

Basic  size 
(inches) 

Area 
(square 
inches) 

.  Business  papers 
(bond,  ledger, 
manifold,  mimeo, 
writing,  map) 

17x22 

374 

Blotting 

19x24 

456 

Cover 

20x26 

520 

Bristols,  postcard, 
tag  and  blanks 

22  1/2  X  28  1/2 

641  ♦ 

bdex 

25  1,  I X  30  1/2 

778  ♦ 

Newsprint,  tissues, 
wrapping 

24x36 

864 

Book  papers 
(including  offset 
and  coated) 

25x38 

950 

Grounded  to  nearest  whole  number 


Basis  weigl:t  is  the  second  factor  to  consider 
in  working  with  paper.  It  is  the  weight  of  a 
quantity  of  paper  of  the  basic  size.  The  quantity 
is  generally  a  ream  (500  sheets),  but  at  the 
Government  Printing  Office  (GPO)  and  in  many 
commercial  firms,  the  double  ream,  or  1000 
sheets,  is  used  in  determining  basis  weight.  To 
avoid  confusion,  when  designating  paper,  the 
quantity  is  sometimes  listed  after  the  basic  size. 
For  example,  the  paper  on  which  this  book  is 
printed  would  be  listed  as:  Paper,  Offset  Book, 
White,  100  pounds  (basis  25"  X  38'7M)  or  50 
pounds  (basis  25"  X  38"/500).  Note  that  both 
designations  apply  to  the  same  paper.  Basis 
weights  of  business  parsers  (as  shown  in  figure 
15-6  are  also  known  as  "substance"  (sub.). 


Equivalent  Weight 

Knowing  which  weights  of  book  paper,  for 
instance,  are  comparable  (or  equivalent)  to 
bond,  cover,  index,  and  so  on,  can  be  useful  to 
you.  If  it  becomes  necessary  to  substitute 
papers,  you  will  have  to  compute  "equivalent 
weight",  using  the  following  formula: 

'^^^^gg;;^^^^^^'^^^  equivalent  weight 

As  an  example,  let  us  determine  the  equiva* 
lent  weight  of  a  ream  of  50-pound  book  paper, 
basis  25"  X  38"/500,  cut  to  17"  X  22". 
Substituting,  in  the  formula: 


50  X  17  X22  _ 


=  9 
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Figure  1&-a--6i$ic  sizes  of  papers. 


25X38 
Cancelling,  you  get: 


2  11 

50  X  17  X  21,2X  17  X  11  ,374^  19.6 
1$  X  n    "   1  X  19      ^19  ^ 
1  19 

Thus,  a  ream  of  17"  X  22"  book  paper  weighs 
19.6  pounds,  although  it  is  still  called  a  50- 
pound  stock. 

Figure  15-6  lists  the  basic  sizes  of  various 
types  of  paper.  To  compare  the  weight  of  one 
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type  of  paper  with  that  of  another  having  a 
different  basic  size,  the  same  type  of  computa- 
tion is  necessary.  For  easy  reference,  you  may 
use  the  table  in  tjgure  1 5-7  for  this  purpose.  This 


table  provides  a  comparison  of  standard  paper 
sizes  and  weights.  For  example,  24-pound  bond 
is  the  equivalent  of  33-pound  cover,  SO-pound 
index,  56-pound  news,  or  61-pound  book. 


TABLE  OF  EQUIVALENT  WEIGHTS 


Type  of  Paper 
(Basic  Sizes) 

Business  (Bond, 
ledger,  manifold, 
mimeo,  writing) 
(17  X  22) 


Equivalent  Weight  of  Indicated  Paper  (500  sheets^ 
Business      Cover      todix     TIewi  BooE" 


13| 
16 
120 
24 
28 
32 
36 
40 


18 
22 
28 
33 
39 
45 
50 
56 


27 
33 
42 
50 
58 
67 
75 
83 


30 
37 
46 
56 
64 
74 
83 
93 


33 
41 
51 
61 
71 
81 
91 
102 


Cover 
(20  x  26) 


29 
36 
43 
47 
58 
65 
72 


40 
50 
60 
65 
80 
90 
100 


60 
75 
90 
97 
120 
135 
150 


66 
82 
100 
108 
134 
149 
166 


73 
91 
110 
119 
146 
164 
183 


Index 

(25  1/2  X  30  1/2) 

43 
53 

60 
74 

90 
110 

100 
122 

110 
135 

67 

93 

140 

156 

170 

82 

.  114 

170 

189 

208 

Newsprint,  tissue,  13 
wrapping  14 
(24  X  36) 


18 
19 


27 
29 


30 
32 


33 
35 


Book  (including 
coated  and  offset) 
(25  X  38) 


12 
16 
18 
20 
24 
28 
31 
35 
39 
47 


16 
22 
25 
27 
33 
38 
44 
49 
55 
66 


25 
33 
37 
41 
49 
57 
65 
74 
82 
98 


27 
36 
41 
45 
55 
64 
73 
82 
91 
109 


30 
40 
45 
50 
60 
70 
80 
90 
100 
120 


Basis  weights  are  shown  in  columns?  enclosed  by  vertical  rules 
♦Tissues  determined  on  basis  ci  480-sheet  ream 
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Figure  15-7.-Equiv8l«nt  weights. 
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Bulk  and  Caliper 

r  the  "bulk"*  of  a  paper  stock  is  a  term  relating 
^o  the  thickness  of  the  paper.  It  should  not  be 
:confused  with  the  basis  weight.  Papers  are  said 
fto  "bulk  at  320  to  the  inch'\  for  uistance» 
Vindicating  that  a  stack  320  sheets  high  would 
rnieasiire  one  inch.  Bulk  is  a  function  of  the 
Jpapermaking  machine.  Some  book  papers*  for 
example,  are  made  in  60-pound  basis  weights 
md  bulk  at  from  320  to  720  to  the  inch.  The 
^pne  which  bulks  at  320  to  the  inch  is  said  to  be 
•*high  bulk**  paper  as  opposed  to  that  which 
4bulks  720  to  the  inch. 

Thiclaiess  of  paper  is  called  "caliper*'  and  is 
.expressed  in  tliousandths  of  an  inch.  Knowledge 
of  the  caliper  of  the  paper  in  your  shop  can  be 
useful  to  you,  particularly  if  you  need  to 
underpack  the  press  plate  or  blanket.  Larger 
shops  often  have  paper  micrometers,  but  a 
machinist's  micrometer  may  be  used  in  deter- 
mining paper  caJiper.  The  paper  should  be 
"miked**  at  several  places  to  obtain  an  average 
^reading. 

Cardboard  was  traditionally  measured  by  the 
number  of  plies,  or  layers  of  paper,  used  in  its 
manufacture,  such  as  4-ply.  8-ply,  14-ply,  and  so 
on.  Most  of  the  paperboard  today  is  measured  in 
thousandths,  the  same  as  other  papers.  You  may 
find,  however,  that  some  boards  are  still  marked 
in  plies.  To  convert  to  approximate  caliper, 
multiply  the  number  of  plies  by  three  and  add 
six.  For  example,  8-ply  board  measures  approxi- 
mately .030  inches.  The  caliper  of  some 
representative  papers  is  given  in  figure  15-8. 
Cardboards  are  sometimes  referred  to  by 
"points**,  which  is  derived  from  the  caliper: 
.030"  board  would  be  called  30  point  board. 

KINDS  OF  PAPER 


APPROXIMATE  MICROMETER  READINGS 
Type  of  Paper        Basis  Weight  ♦  Caliper 


oond^  zo%  rag 

1 A 

10 

20 

.0033 

Writing^  Chemical 

16 

.0032 

Wood 

20 

.0038 

Ledger 

24 

.0042 

32 

.0054 

0072 

•  WW  f  4» 

Mimeo 

20 

.0050 

Manifold^  25%  rag 

9 

.0018 

Wood 

Map»  50%  rag 

24 

.0030 

Cover^  Antique 

50 

.0070 

Coated 

60 

.0060 

Antique  Laid 

65 

.0100 

Index»  Chemical 

110 

.0085 

Wood 

140 

.0105 

Newsprint 

32 

.0035 

Book»  English 

45 

.0025 

Finish 

Antique,  50% 

40 

.0035 

rag 

45 

.0038 

50 

.0043 

60 

.0050 

Offset 

40 

.0027 

50 

.0037 

60 

.0042 

80 

.0065 

Offset, 

60 

.0045 

Opacified 

Offset,  Coated 

50 

.0025 

60 

.0030 

70 

.0033 

There  are  three  divisions  of  paper  stock  used 
in  the  printing  industry.  These  are  (I)  com- 
mercial and  book  papers;  (2)  newspapers;  and 
(3)  packaging  papers  and  boards.  Of  these  three, 
you  will  be  most  concerned  with  the  first;  but 
all  three  divisions  may  use  one  or  more  of  the 
papers  typical  of  the  others. 


^  pounds  per  ream  of  500  sheets 
**  inches 


Figure  15-&-Paper  caliper. 
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Book  Papers 

Papers  are  usually  named  for  the  purpose  for 
which  they  were  originally  made.  This  is  the  case 
with  book  paper,  the  largest  class  of  printing 
papers.  Book  papers  are  made  in  a  great  variety 
of  finishes,  colors,  and  basis  weights.  Their  basic 
size  is  25"  X  38";  commonly  used  basis  weights 
are  shown  in  figure  15-8.  Machine  finish  (MF)  is 
the  most  inexpensive  of  the  book  papers.  It  is 
made  from  chemical  wood  pulp  and  contains 
little  filler  or  sizing.  Machine  finish  paper  is 
suitable  only  for  letterpress  work  and  will  take 
only  coarse-screen  halftones  and  line  cuts. 

Antique  is  a  frequently  used,  bulky  paper.  It 
is  a  soft,  uncoated  paper  which  folds  well,  and  is 
widely  used  for  magazines  and  books  consisting 
of  text  and  line  illustrations.  Most  antiques  are 
not  sized  for  offset  printing,  nor  do  they  accept 
letterpress  halftones  well. 

Supercalendered  (SC)  and  Sized  and  Super- 
calendered  (S&SC)  papers  are  given  a  smoother 
surface  during  manufacture.  This  smoother  sur- 
face is  better  for  reproduction  of  fine  halftones 
by  letterpress  than  MF  stock.  Some  **supers"  are 
sized  for  use  in  offset  printing. 

Offset  book  papers  arc  those  which  have 
received  special  sizing  to  prevent  rapid  absorp- 
tion of  moisture  during  the  press  run.  The  term 
"offset  book"  paper  is  generally  accepted  to 
mean  an  uncoated,  wove  finish  paper.  Offset 
papers  may  be  run  on  letterpress  equipment,  but 
not  all  letterpress  papers  may  be  printed  by  the 
offset  process.  This  is  due  to  the  lack  of  sizing  in 
letterpress  papers. 

Coated  papers  are  the  **elite"  of  the  book 
papers.  The  base  stock  is  most  often  tub-sized, 
then  surface-sized,  dried  and  supercalendered. 
The  coatings  are  then  applied  to  one  or  both 
sides,  and  the  stock  is  then  supercalendered 
again  to  provide  a  very  smooth  surface. 

Coated  papers  may  be  finished  to  a  higli  gloss 
or  they  may  have  a  matte  or  semi-matte  finish  as 
required.  Although  all  coated  papers  are  sized, 
the  soluble  binders  used  with  some  coatings 
make  them  unsuitable  for  offset  printing.  Most 
letterpress  reproduction  proofs  (repros)  are 
pulled  on  coated  stock. 


NOTE 

It  is  not  possible  to  list  all  the  papers 
available  on  the  commercial  market.  This 
chapter  is  intended  to  give  you  an  idea  of 
the  principal  types  of  stock  and  their  uses. 
As  a  Navy  Lithographer,  you  will  be 
concerned  chiefly  with  the  stocks  listed  in 
the  Federal  Supply  Catalog.  The  FSC 
(Group  93)  shows  the  using  service  (Army, 
Navy,  Air  Force,  Marine  Corps),  iiie  basis 
weight  or  substance,  basic  size,  colors,  and 
other  pertinent  information  for  each  type 
of  stock  available.  A  copy  of  the  FSC 
sections  pertaining  to  papers  is  available  to 
you  through  your  ship's  supply  office. 

Paper  stowage  and  requisitioning 
methods  may  differ  from  ship  to  ship. 
However,  you  should  keep  two  things  in 
mind  when  requisitioning  stock:  size  limita- 
tion of  your  paper  cutter  and  limitations 
imposed  by  stowage. 


Business  Papers 

The  broad  classification  **business  papers'' 
covers  those  which  arc  used  for  stationery  items 
and  business  forms,  rather  than  publications 
work  or  promotional  or  advertising  printing.  The 
basic  size  for  all  such  papers  is  1 T  X  22". 

The  paper  of  this  class  which  you  will  use 
most  often  is  called  **bond".  The  name  refers  to 
its  original  purpose,  that  of  printing  such  legal 
documents  as  bonds  and  stock  certificates.  Some 
bond  papers  are  made  from  chemical  wood  pulp; 
the  better  grades  contain  rag  fibers.  All  bond 
papers  are  sized  to  accept  writing  inks  without 
feathering;  some  receive  special  coatings  to  make 
erasures  easy.  Business  forms  are  usually  printed 
on  sulfite  bond  papers. 

A  heavier  paper  with  similar  characteristics  is 
known  as  'ledger".  It  was  originally  designed  for 
the  printing  of  accounthig  records.  In  addition 
to  ready  acceptance  of  inks  and  long  hfe,  ledger 
has  extremely  good  folding  endurance,  which 
means  it  may  be  repeatedly  folded  without 
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cracking  or  tearing  along  the  fold.  Ledger  also 
has  good  erasure  tolerance. 

At  the  other  end  of  the  scale,  lighter-than- 
bond  papers  are  known  as  "manifold".  Tliese 
lightweigjit  papers  are  used  in  typing  carbon 
copies.  Rag  content  manifold  papers  are  often 
Inferred  to  as  •'onionskin''  from  their  texture, 
and  are  often  used  as  airmail  stationery. 

A  specially  sized,  soft-textured  paper  is 
required  for  stencil  process  (mimeograph^ 
duplicating.  This  is  known  as  "mimeo".  Some 
mimeo  stock  contains  rag  fibers,  but  most  is 
made  of  chemical  wood  pulp.  For  hectograph 
processes  (such  as  Ditto),  a  differently  sized, 
smooth-surface  paper,  known  as  '^duplicator'',  is 
used.  Neither  of  these  stocks  is  particularly 
suited  for  offset  printing. 

Another  specially  treated  business  paper  is 
used  for  checks,  receipts,  and  similar  documents 
which  must  be  protected  against  alteration.  Such 
papers  are  called  "safety  papers".  Tliey  usually 
have  watermarks  consisting  of  geometric  designs 
or  similar  protective  devices. 

Although  not  technically  a  business  paper, 
there  is  another  paper  with  a  basic  size  of  1 7"  X 
22".  This  is  known  as  "map  stock"  or  "wet 
strength  stock".  Map  papers  are  used  for  charts 
and  maps  which  are  subject  to  hard  usage  and 
exposure  to  the  elements.  They  must  accept  inks 
with  a  minimum  of  penetration,  must  have  good 
opacity,  and  must  have  good  folding  qualities. 
Made  of  bleached  sulfite  pulp,  with  up  to  50% 
rag  fiber  content,  the  paper  is  hard-sized,  then 
treated  with  resins.  These  resins  bind  the  fibers 
together  with  an  almost  insoluble  bond.  Special 
provisions  must  be  made  for  destruction  of 
classified  matter  printed  on  map  stock,  as  it 
cannot  be  pulped. 

Carbonless  Papers 

Within  recent  years,  paper  engineers  and 
chemists  have  developed  specially  coated 
business  papers  which  eliminate  the  necessity  of 
using  carbon  paper  in  making  duplicate  copies. 
These  papers  are  coated  with  certain  chemicals 
which  react  under  contact  and  pressure  of  a  pen, 
pencil  or  typewriter  key,  to  produce  a  duplicate 
image  on  successive  sheets.  As  many  as  fifteen 


legible  copies  may  be  made  with  an  electric 
typewriter  using  some  of  these  papers,  but  the 
normal  quantity  is  eight  or  nine. 

To  effect  the  image  transfer,  chemicals  from 
the  back  of  one  sheet  combine  with  chemicals 
on  the  front  of  the  next.  Top  sheets  (originals) 
are  coated  on  the  back  only  (CB),  and  the 
bottom  sheets  need  to  be  coated  on  the  front 
only  (CF),  while  intermediate  sheets  nerd  coat- 
ii^g  on  both  front  and  back  (CFB).  CPS  is 
considered  an  all-purpose  stock,  and  can  be  used 
in  most  cases  where  carbonless  paper  is  required. 

Ciirbonless  papers  are  not  compatible  with 
one  another,  so  they  cannot  be  used  inter- 
changeably. Another  word  of  caution:  the 
system  will  not  work  if  the  printing  is  on  the 
wrong  side.  Determine  the  proper  surface  before 
printing.  Generally,  the  coated  side  of  carbonless 
paper  has  a  gritty  feel  to  it,  while  the  uncoated 
side  is  smoother.  A  test  may  be  made  by  placing 
two  sheets  together  and  marking  the  top.  If  the 
mark  is  transferred  to  the  bottom  sheet,  the 
proper  printing  surface  is  on  top. 

several  points  should  be  observed  wlien  you 
are  working  with  carbonless  papers  that  will  help 
to  eliminate  many  of  the  problems  that  can 
occur  in  ihe  pressroom.  Some  of  the  problems 
can  be  eliminated  before  they  occur  by  allowing 
the  paper  to  condition  itself  in  the  pressroom 
area.  This  conditioning  period  permits  the  paper 
to  adjust  to  the  humidity  and  temperature  of 
the  pressroom  gradually,  thereby  reducing  the 
possibility  of  the  sheets  curling  or  wringing  as 
they  are  run  through  the  press.  (This  is  true  of 
all  papers,  but  is  most  important  v/hen  the  paper 
is  carbonless.) 

The  pressure  setting  bctwa*n  the  blanket 
cylinder  and  the  impression  cylinder  must  be 
adjusted  to  a  minimum  that  will  produce  an 
even  impression  on  the  sheet  without  "toning" 
it.  Additionally,  you  should  check  the  sheets  for 
pressure  marks  from  the  press  forwarding  rollers, 
caliper,  sheet  hold-downs,  grippers,  and  ejector 
wheels. 

When  you  are  cutting  carbonless  papers,  place 
scrap  pieces  of  chipboard  or  index  paper  on  the 
top  and  bottom  of  the  paper  lift  to  eliminate 
pressure  marks  from  the  paper  clamp.  Also  use  a 
minimum  amount  of  clamp  pressure. 
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Bristols  and  Cards 

Bristols  are  lightweight  cardboards,  and  are  of 
three  types:  (1)  index;  (2)  mill  bristol;  and  (3) 
wedding  bristol.  Index  is  a  heavyweight  writing 
paper,  sized  to  accept  writing  inks  and  permit 
easy  erasure.  The  basic  size  of  index  is  25  1/2" 
X  30  1/2".  Mill  bristols  are  made  for  advertising 
materials,  such  as  Navy  recruiting  window  cards, 
which  require  a  stiff  sheet  with  a  good  printing 
surface.  Wedding  bristol  is  made  of  plies  of 
white  boards,  with  a  surface  which  will  accept 
writing  inks,  and  is  used  for  invitations  and 
other  social  items.  Basic  size  for  mill  and 
wedding  bristols  is  22  1/2"  X  28  1/2". 

Another  card  stock  you  should  be  familiar 
with  is  called  "postcard".  Postcard  stock  is  made 
in  two  types,  coated  and  uncoated.  The  coated 
postcard  is  coated  on  one  side,  for  the  printing 
of  such  items  as  souvenir  postcards,  and  the 
other  side  is  sized  to  accept  writing  inks. 
Uncoated  postcard  is  similar  to  mill  bristol,  but 
has  been  sized  for  writing  inks.  The  most 
common  example  is  the  Ei  postal  card.  Basic 
size  for  postcard  is  22  1/2"  X  28  1/2". 

Tagboard  is  another  lightweight  cardboard, 
most  often  made  of  sulphate  pulp  and  hard-sized 
and  supercalendered.  It  is  an  especially  tough 
board,  made  for  rough  use  such  as  baggage  tags, 
and  so  on.  Since  the  use  of  computing  machines 
has  become  so  widespread,  special  papers  have 
been  developed  for  the  punched  cards  used  in 
these  computer  systems.  Tagboard,  made  to 
close  tolerances,  with  extra  resistance  to  curi 
and  of  exceptional  dimensional  stability,  is  used 
for  these  cards.  It  is  known  as  "tabulating 
board".  The  basic  size  for  all  taghoards  is  22 
1/2"  X  28  1/2". 


Covers 

Using  a  strong,  serviceable  cover  on  a  publica- 
tion prolongs  its  useful  life.  A  broad  range  of 
cover  papers  is  available.  They  come  in  a  great 
variety  of  colors,  bold  and  pastel;  with  embossed 
or  plain  finishes;  coated  and  uncoated;  gloss  or 
matte;  and  some  even  have  one  color  on  the 
front  and  a  different  color  on  the  back.  In  the 
NaA7,  you  will  use  only  a  small  number  of  colors 
and  your  stock  will  usually  be  antique  finish. 


Cover  papers  may  be  used  for  purposes  other 
than  book  covers.  Programs  and  menus  are  two 
applications  to  which  cover  papers  are  especially 
suited.  You  will  find  that  printing  with  a  darker 
ink  of  the  same  color  as  a  pastel  cover  produces 
an  interesting  effect,  and  a  dark,  complementary 
color  printed  on  a  pastel  cover  stock  will  give  a 
pleasing  two-color  effect. 

There  are  instances  where  exceptionally  hard 
use  will  be  given  to  a  publication;  a  telephone 
book,  for  instance.  In  this  case,  it  may  be 
advisable  to  use  an  index  or  tagboard  cover. 

The  basic  size  for  all  cover  papers  is  20"  X 
26". 

Miscellaneous  Papers 

Included  in  this  section  are  those  papers 
which  you  will  use  infrequently,  if  at  all.  A 
general  knowledge  of  them  will  be  helpful  to 
you,  however. 

Newsprint  is  used  in  enormous  quantities  by 
the  daily  and  weekly  newspapers.  It  requires 
characteristics  not  needed  by  other  classes  of 
paper;  it  must  be  as  inexpensive  as  possible,  it 
need  not  be  permanent,  and  it  must  have  a  high 
absorbency. 

To  be  inexpensive,  it  must  be  made  of  ground 
wood  pulp.  As  newsprint  does  not  need 
permanence  ("Nothing  is  as  old  as  yesterday's 
news",  goes  the  saying),  the  pulp  is  very  lightly 
beaten.  The  inks  used  in  newspaper  printing  are 
fluid  and  dry  by  absorption,  so  the  pulp 
contains  little  or  no  sizing.  Some  smaller  news- 
papers are  now  being  printed  by  web  offset,  so 
offset-sized  papers  are  made  for  them.  It  is 
possible  to  produce  colored  newsprint  by  adding 
pigments  to  the  pulp.  This  is  known  as  "poster 
stock".  The  basic  size  for  newsprint  is  24"  X 
36".  Almost  all  newsprint  is  made  in  basis 
weight  of  32  pounds,  although  it  can  be 
obtained  in  weights  from  30  to  35  pounds  (basis 
24"  X  36"/500). 

Blotting  papers  are  not  used  as  frequently  as 
they  once  were,  as  we  do  most  of  our  writing 
with  ball-point  pens.  Blottings  are  loosely 
beaten,  unsized,  soft-finished  papers  with  a 
natural  affinity  for  water.  Some  blotting  papers 
are  coated  on  one  side  for  use  as  advertising 
pieces.  The  basic  size  is  19"  X  24",  and  basis 
weights  range  from  80  pound-  to  240  pounds 
(basis  19"  X  24'7500). 
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.  The  packaging  industry  uses  a  variety  of 
papers  and  boards.  Label  papers  are  one  of  these 
types.  Many  are  coated  on  one  side  to  provide  a 
iihooth  printing  surface,  and  unfinished  on  the 
:  diher,  to  provide  a  good  "tooth"  for  glues  and 
cemen^  used  in  packaging.  Special  sizing  is  used 
to  prevent  the  adhesive  from  soaking  into  the 
paper.  The  basic  size  is  20"  X  25". 

Heavyweight  boards  are  called,  variously, 
f'mill  blanks",  "coated  blanks",  and  "railroad 
board".  All  are  made  by  pasting  layers  of 
:  finished  stock  to  a  base  stock  similar  to  chip- 
board;  Blanks  are  made  in  thicknesses  from 
.012"  to  .078"  (12  to  78  points),  and  are  used 
primarily  in  the  packaging  industry.  You  may 
„  have  need  for  heavy  duty  signs  and  will  be  asked 
■   to  print  on  blanks.  A  word  of  caution:  Presses 
using  cylinders  (all  offset  presses,  and  flatbed 
letterpresses)  are  not  suitable  for  printing  stock 
heavier  than  .030"  Csometimes  called  8-ply).  A 
platen  press  is  the  only  means  of  printing  on 
these  heavier  stocks.  The  basic  size  for  blanks  is 
22  1/2"  X  28  1/2". 

Tissue  is  a  thin,  lightweight  paper,  most  often 
used  to  describe  light  wrapping  papers  as  distin- 
guished from  facial  and  other  soft  tissue  papers. 
Most  tissue  papers  are  made  of  chemical  wood 
pulp,  sized  and  machine  finished.  Basic  size  is 
24"  X  36",  and  tissues  range  in  weight  from  12 
to  18  pounds,  but  basis  weights  are  determined 
with  a  480-sheet  ream.  This  is  because  tissues  are 
traditionally  sold  at  retail  in  quires  (24  sheets). 
Tissues  form  the  base  for  many  carbon  papers. 
These  are  usually  rag  content  tissue  papers, 
specially  sized  and  glazed. 

Wrapping  papers  are  another  group  of  mis- 
cellaneous paper  which  you  may  use.  The  most 
commonly  used  is  that  made  of  strong  sulfite 
pulp,  called  kraft  paper.  Kraft  wrapping  is 
usually  brown  in  color  and  sold  in  rolls  for  use 
in  wrapping  packages. 

Although  kraft  wrapping  is  made  in  basis 
weights  of  from  18  to  250  pounds  (24"  X 
36"/S00),  it  is  generally  used  in  weights  of  25  to 
80  pounds.  In  addition  to  kraft  wrappings,  other 
wrapping  papers,  such  as  decorative  or  gift 
wrappings,  are  manufactured.  Basic  size  for  all 
wrappings  is  24"  X  36".  A  special  type  of 
sulphate  wrapping,  sometimes  containing  jute 
fiber  pulp,  is  used  as  a  draw  sheet,  or  tympan, 
on  platen  or  cylinder  letter  presses.  This  paper  is 


made  of  well  beaten  pulp,  hard-sized,  and  is 
calendered  to  a  precision  cahper.  Tympan  paper 
is  manufactured  in  thicknesses  ranging  from 
.003"  to  .012",  with  .006"  most  generally 
used.  It  is  sold  in  rolls  or  custom-cut  for  specific 
presses.  Some  tympans  are  oil-treated. 

RECYCLED  PAPER 

In  recent  years,  there  has  been  greater 
emphasis  than  ever  before  in  ecology  and  man's 
efficient  use  of  raw  materials  in  products.  The 
papermaking  and  printing  industries,  in  coopera- 
tion with  government  agencies,  have  spent 
considerable  time  and  money  in  research  into 
this  problem. 

The  use  of  waste  materials  in  the  manufacture 
of  papers  is  not  new.  As  you  have  seen  earlier  in 
this  chapter,  old  paper  and  rags  are  processed  to 
obtain  pulp  which  is  used  in  the  papermaking 
process. 

The  two  most  obvious  advantages  of  using 
waste  materials  in  the  papermaking  process  are  a 
reduction  in  the,  amount  of  virgin  timber 
required  and  a  lesser  amount  of  waste  disposal. 
Problems  associated  with  recycled  paper  usage 
are  increased  production  costs  by  the  paper  mill 
and  a  reluctance  by  the  printing  trade  and  it's 
customers  to  use  a  product  thought  by  many  to 
be  inferior  to  "new"  paper. 

Tests  have  shown  that  the  printability  of 
recycled  paper  is  superior  in  many  ways  to  paper 
that  does  not  contain  recycled  materials.  The 
fibers  in  recycled  paper  tend  to  allow  the  sheets 
to  lie  flatter  and  increase  the  paper's  opacity. 

You  can  expect  tlie  trend  towards  the  use  of 
recycled  papers  to  increase  in  the  future.  It  is 
estimated  that  of  a  total  paper  consumption  of 
100  million  tons  annually  in  the  1980s,  recycled 
papers  will  comprise  one-third  of  that  total. 

Envelopes 

An  envelope  is  essentially  a  container.  Its 
purpose  is  to  protect  its  contents  during  transit 
or  storage.  Envelopes  are  made  in  a  great  variety 
of  sizes  and  shapes,  with  papers  of  almost  every 
conceivable  type. 

Envelopes  are  made  of  sulfite  and  rag  content 
papers  to  match  letterhead  stationery.  They  are 
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made  of  lag  content  stock  or  the  cheaper  grades 
of  sulfite  or  sulfate  papers,  usually  with  a  wove 
finish,  for  general  mailing.  They  may  be  made  of 
lightweight  cover  papers  for  advertising  mail, 
arid  are  made  of  lightweight  rag  and  sulphite 
stock  for  airmaU* 

For  heavier  usage,  envelopes  are  made  of  kraft 
and  manila  sulphate  stocks.  Kraft  stocks  are 
brown;  manila  papers  are  tan  or  cream  colored. 
Still  stronger  envelopes  are  made  of  lightweight 
tagboard  or  ledger  papers. 

lUustraticms  of  conmionly  used  envelopes  and 
their  sizes  are  shown  in  figure  15*9* 

The  U.S.  Postal  Service  has  established  certain 
^arids^ds  for  envelopes  handled  in  the  postal 
qrstem;  they  must  be  generally  rectangular  in 
Aapc  arid  a  minimum  of  3"  X  4  1/2"  iii  size. 

Molirig  of  large  quantities  of  envelopes  is 
often  done  in  the  course  of  manufacture.  You 
may  be  required  to  print  envelopes  in  your  shop, 
either  on  letterpress  equipment  or  on  small 
offset  presses.  Because  of  the  varying  layers  of 
paper  in  envelopes,  special  press  makeready  is 
often  necessary. 


CARING  FOR  PAPER 

As  you  have  seen,  paper  is  composed  of  fibers 
that  are  easily  affected  by  moisture.  Because  of 
this,  paper  is  dimensionally  unstable.  A  sheet  of 
paper  win  gain  moisture  and  expand  in  a  moist 
atmoq[>here;  or,  it  will  lose  moisture  and  shrink 
in  a  dry  atmosphere.  When  paper  is  piled,  the 
changes  affect  the  edges  of  the  sheets  fust  and 
most  noticeably.  Dry  paper  in  a  humid  area 
absorbs  moisture  along  the  exposed  edges, 
expands,  and  develops  wavy  edges,  particularly 
across  the  grain.  Paper  that  has  a  hi^  moisture 
content,  when  left  in  a  dry  atmosphere,  '^ses 
moisture,  shrinks,  and  develops  tight  tJges. 
These  changes  are  also  more  severe  across  the 
grain.  This  is  because  the  paper  fibers  expand 
and  contract  more  readily  in  their  diameter  than 
in  thdr  length.  Figure  15-10  shows  these  various 
conditions. 

Whether  the  problem  is  a  wavy  edge  or  a  tight 
edge,  paper  that  has  been  altered  by  moisture 
will  no  longer  be  flat.  When  sudi  a  sheet  is 
subjected  to  the  continuous,  equalized  squeeze 


of  offset  printing,  distortion,  misregister,  arid; 
wrinkling  are  likely  to  occur. 

When  paper  is  brought  into  the  pressroom, 
from  storage  areas,  it  should  remain  in  its  scaled 
wrappers  until  it  has  reached  stability  with  th^ 
shop  atmosphere.  This  is  particularly  important 
when  the  diffe'rence  is  pronounced,  such  as 
would  be  the  case  if  the  paper  were  just  brought 
up  from  a  GSK  storeroom  below  the  waterlinc 
to  a  warm  shop  on  the  01  level.  The  idc4 
condition  for  the  paper  for  offset  printing  is4o 
have  a  moisture  content  at  or  slightly  above  that 
of  the  pressroom.  Allowing  the  paper  to  remairi 
in  its  sealed  packages  until  moisture  balanced 
reached  is  called  "seasoning"  or  "conditioning''.^ 
Seasoning  is  the  most  effective  preventive  for 
paper  problems. 

You  saw  earlier  that  moisture  changes  are  le^ 
pronounced  with  the  grain  than  against  it.  For 
this  reason,  paper  is  usually  cut  so  that  the  grains 
is  across  the  cylinder  rather  than  around  it.  In 
most  cases,  this  means  that  the  paper  is  cut 
"grain  long".  On  small  duplicator  type  presses, 
however,  short  grain  paper  is  better.  This  may 
result  in  an  uneconomical  cut  from  mill  sheets, 
but  the  circumstances  may  warrant  this  seeming 
waste. 

Qianges  in  sheet  size  caused  by  moisture  on 
the  press  are  most  often  unimportant.  However, 
in  the  case  of  multicolor  runs  (charts  for  an 
amphibious  landing,  for  example),  dimensional 
changes  can  present  serious  register  problems. 
Too  often,  the  misre^ster  is  not  noticed  until 
the  second  or  subsequent  color  is  run.  It  is  then 
too  jate  to  remedy.  Reduced  packing  under  the 
plate  and  increased  blanket  packing  may  com- 
pensate for  paper  stretch;  while  a  reversal  of  this  * 
procedure  may  compensate  for  shrinkage  of  the 
sheet.  Reducing  the  blanket  packing  along  the 
side  edges  may  be  helpful  when  running  wavy 
edged  paper.  Kfinimum  impression  cylinder  pres- 
sure may  also  help. 

Excess  press  moisture  sometimes  creates  a 
problem  when  you  are  running  large  solids  on 
lightweight  papers.  Moisture  on  the  upper  siu^ 
face  of  the  paper  will  cause  swelling  of  the 
fibers,  resulting  in  a  downward  curl  of  the  sheet. 
As  the  moisture  is  absorbed  or  evaporated,  it 
causes  shrinkage  of  the  upper  surface,  this  time 
resulting  in  an  upward  curl.  Minimum  press 
moisture  is  especlaliy  important  in  these  cases. 
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lyionarch  (Special  size)       Baroniol  Pennysaver  envelope  for  Wollet  open  side 

Bond  stotionery         Envelope  for  folders  envelope 

invitations 


Window  envelope 


Open  end 
catalog  envelope 


Clasp  envelope 


String  and 
button  envelope 


COMMERCIAL  ENVELOPES  BARONIAL  fonnou^icefnenf)  ENVELOPES 


NUMBER  SIZE  finches)  NUMBER  SIZE  (inches)  CARD  SIZE 

6-1/4  3-1/2x6  4  3-5/8x4-11/16  3-1/2x4-9/16 

6-3/4  3-5/8x6-1/2  5  4-1/8  xSl/8  4x5 

9  3.7/8  X  8-7/8  si/2  4-3/8  x  S5/8  4-1/4  x  Sl/2 

10  4-1/8  X  9.1/2  6  5x6  4-3/4  x  S3/4 

Monarch  3-7/8x7-1/2 


(for  7.1/4  X  10*1/2  inch 
social  stationery) 

KRAFT  AND- MANILA  ENVELOPES  are  designated  by  size  ond  opening,  with  indicotions  as  to  gumming.  An 
envelope  with  an  end  opening  (OE)  ore  sometimes  referred  to  as  catolog  envelopes;  a  side  opening  (OS) 
envelope  is  also  known  as  0  li^oklet  envelope.  Commonly  used  sizes  of  open  end  (gummed)  envelopes  ronge 
from  2.1/4**  x  3-1/2"  to  3-3/4"  x  5-7/8";  ond  (gummed)  open  side  envelopes  range  from  3-7/8"  x  7.1/2"  to 
to  14.1/2*'  X  18". 

 I 

57.438 

Figure  15-91— Envelopes. 
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Figure  15-10.-Ftat  paper,  wavy-edged  paper,  and  tight- 
edged  paper. 


Static 

Rubbing  two  unlike  surfaces  together 
generates  static  electricity.  Running  your  comb 
through  your  hair  will  create  such  a  charge  and 
you  may  have  noticed  how  small  pieces  of  paper 
will  cling  to  the  comb.  A  similar  condition  exists 
when  paper  passes  through  the  press.  If  the 
proper  humidity  balance  has  been  attained,  the 
moisture  in  the  paper  will  act  as  a  ground  and 
dissipate  the  electrical  charge.  If  the  moisture 
content  of  the  paper  is  low  (and  this  is  often  the 
case  in  cold  weather),  static  may  cause  the  paper 
to  cling  to  the  blanket  or  impression  cylinder  of 
the  press.  Sheets  charged  with  static  electricity 
may  cling  together,  causing  the  ink  to  offset. 


Static  eliminators  are  attached  to  many  larger 
presses,  and  tinsel  is  often  used  on  duplicator 
type  presses  for  this  purpose.  The  most  effective 
means  of  static  control  is  proper  moisture 
balance. 


INK 

All  printing  inks  consist  of  pigments  or 
coloring  matter;  vehicles  which  cany  the  pig-, 
ment;  and  additives  which  modify  the  other 
two.  These  materials  are  blended  together  iii 
varying  amounts  to  produce  the  many  types  of 
ink  required  for  today's  printing  industry.  The 
ingredients  arc  first  mixed,  then  milled  in  an 
"ink  miU'',  as  shown  in  figure  15-1 1.  The  ink  is 
then  packaged  in  drums,  or  the  familiar  1-  and 
5-pound  cans,  or  in  tubes  or  cartridges. 


57.661 

Figure  15-11.-Schematlc  diagram  of  a  three-roller  ink 
mill.  As  the  rollers  turn,  the  pigment  is  evenly 
dispersed  in  the  vehicle.  The  partides  of  pigment  must 
be  small  enough  to  permit  even  coverage  by  the 
vehicle.  The  ink  cannot  have  a  gritty  consistency,  or 
damage  to  the  plates  could  result. 


Vehicles 

The  vehicle  must  be  fluid  on  the  press  and 
must  dry  almost  instantly  when  transferred  to 
the  paper.  It  must  hold  the  pigment  and  it  must 
adhere  to  the  paper  or  other  stock.  It  provides 
the  gloss  or  other  finish  of  the  printed  page  and 
it  influences  the  wearing  qualities  of  the  printed 
image.  In  addition  to  flowing  properly  on  the 
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press,  it  must  protect  the  pigment  from  the 
action  of  the  adds  in  the  fountain  solution. 

Lithographic  varnish  is  the  most  conunonly 
used  vehicle.  It  is  composed  largely  of  boiled 
linseed  oil.  Linseed  oil  is  derived  from  flax  seeds. 
After  being  purified,  the  oil  is  **cooked"  under 
pressure  at  varying  temperatures  and  for  varying 
lengths  of  time,  depending  on  the  consistency 
desired.  Vami^  viscosity  is  indicated  by 
numbers  ranging  from  00000  to  9.  No.  00000  is 
the  least  viscous,  being  just  a  little  thicker  than 
water,  while  No.  9  is  the  heaviest,  being  similar 
in  viscosity  to  shortening  or  lard.  The  Nos. 
00000  to  0  varnishes  tend  to  thin  the  ink  and 
the  No.  1  to  9  varnishes  tend  to  thicken  it.  The 
two  heaviest  varnishes,  Nos.  8  and  9,  are 
sometimes  referred  to  as  "body  gum*\ 

In  addition  to  flax  seeds,  vehicles  for  printing 
inks  may  be  made  of  other  vegetable  oils,  such 
as  tung  (also  called  China  wood  oil),  and 
soybeans.  Some  types  of  fish  oils  are  also  used 
to  make  varnishes. 

Sometimes  vehicles  are  made  of  combinations 
of  oils  and  resms.  Either  or  both  the  oil  and  the 
resin  may  be  natural  or  synthetic.  The  heat-set 
inks  are  an  example  of  resinous-vehicle  inks. 
Mineral  oils  are  sometunes  used  as  the  vehicles 
for  newspaper  inks,  and  other  specialized  vehi- 
cles are  used  in  other  phases  of  the  printing 
industry. 

Pigments 

The  coloring  matter  of  ink  is  provided  by  a 
substance  known  as  the  "pigment'*.  There  are 
two  broad  classifications  of  pigments:  inorganic 
or  mmeral  pigments  (mostly  metallic);  and 
organic  or  synthetic  pigments  (mostly  derived 
from  petroleum  or  coal  tars).  In  addition  to 
providing  color,  pigments  impart  other  charac- 
teristics to  the  ink,  such  as  relative  opacity  or 
trans  pare  Hvy,  light-fastness,  and  weather 
resistance. 

Black  pigments  are  used  in  the  greatest 
quantity.  The  most  common  of  these  is  carbon 
black,  which  is  made  by  partial  combustion  of 
natural  gas.  Other  black  pigments  are  made  by 
buming  oils  (called  lamp  black),  grape  husks  and 
vines  (called  vegetable  black),  and  animal  bones 
(called  bone  or  ivory  black).  Pigment  made  of 
black  iron  oxide  is  used  for  printing  of  bank 


checks  which  are  processed  electronically.  The 
iron  particles  are  magnetized  during  the  process- 
ing. Most  black  pigments  have  a  blue  undertone, 
but  certain  vegetable  blacks  have  a  red  under- 
tone. The  term  "undertone"  and  its  companion 
"masston^"  are  discussed  later  in  this  chapter. 

White  pigments  also  have  wide  usage.  The 
most  common  of  these  is  titanium  dioxide.  It  is 
made  from  a  natural  ore,  ilmenite,  which  is, 
ironically,  jet  black.  White  pigments  which  are 
transparent  are  sometimes  called  "extenders". 
Among  the  most  common  are  alumina  hydrate, 
blanc  fixe,  and  gloss  white,  which  is  a  chemical 
combination  of  the  other  two.  White  pigments 
serve  to  reduce  highly  concentrated  organic 
pigments  and  improve  their  working  qualities. 
Alumina  hydrage,  used  alone,  has  a  tendency  to 
cause  "livering",  which  is  discussed  later  in  this 
chapter. 

The  rainbow  of  colors  used  in  printing  inks  is 
produced  by  a  variety  of  pigments,  ranging  from 
simple  mineral  salts  to  complex  synthetic 
dyestuffs.  Some  are  relatively  opaque,  while 
others  are  almost  transparent. 

Additives 

Substances  used  to  modify  the  vehicle  or 
pigments  are  called  "additives"  and  are  used  in 
very  small  proportions.  Included  in  this  group 
are  such  materials  as  metallic  driers,  waxes, 
anti-skinning  agents,  and  retarders-even 
perfumes. 

The  most  important  of  the  additives  is  drier* 
Driers  are  me^Uic  compounds  which  act  as 
catalysts.  That  is,  they  promote  or  accelerate  the 
natural  drying  of  the  vehicle  without  themselves 
being  changed.  Metals  such  as  cobalt,  lead,  and 
manganese  are  the  most  commonly  used.  Cobalt 
(or  liquid)  driers  are  the  most  effective,  but  they 
have  limitations.  They  dry  from  the  top  down, 
and  form  a  film  which  will  not  "trap"  or  accept 
successive  inks  in  multicolor  work.  A  combina- 
tion of  lead  or  manganese  with  cobalt  in  paste 
driers  is  used  where  drying  from  the  paper  up  is 
required. 

Driers  are  added  to  inks  in  small  amounts,  a 
little  at  a  time.  The  rule  of  thumb  is  1  ounce  to 
1  pound,  but  up  to  1  1/2  ounces  may  be  added 
if  required.  Larger  quantities  of  drier  do  not 
cause  faster  drying;  in  fact,  they  may  even  retard 


408 


Chapter  15-PAPER  AND  INK 


it  This  is  especially  so  in  the  case  of  liquid 
driers.  Less  drier  is  used  in  colored  inks  than  in 
black. 

Waxes  of  various  types  are  sometimes  added 
to  provide  a  special  surface  to  the  dried  ink. 
Anti-skinning  agents  and  retarders  are  used  to 
prevent  drying  of  the  ink  in  the  fountain  or  on 
the  press  rollers.  Perfumes  are  used  to  cover 
odors  in  the  ink  which  might  be  objectionable, 
or  to  give  a  scent  to  inks  compounded  for 
advertising  materials. 

Plroperties  of  Inks 

The  physical  properties  of  inks  are  almost 
entirely  those  inherent  in  the  vehicle.  As  you 
have  seen,  lithographic  varnishes  are  linseed  oils 
which  have  been  cooked  until  they  reach  the 
proper  consistency.  Those  cooked  for  a  short 
period  are  light  and  syrupy;  those  which  have 
been  cooked  longer  and  at  higher  temperature 
are  heavy. 

Body 

The  property  of  the  ink  relative  to  its 
consistency  is  known  as  "body".  An  ink  with  a 
heavy  body  is  called  "short"  or  "stiff.  Its 
consistency  is  much  like  shortening  or  water- 
pump  grease.  A  small  amount  placed  between 
the  tumb  and  forefinger  will  break  readily  when 
the  fingers  are  separated.  As  the  body  of  the  ink 
becomes  thinner,  it  becomes  "long"  or  "soft". 
Its  consistency  is  like  molasses  or  motor  oil. 
Most  ink  is  of  the  proper  consistency  just  as  it 
comes  from  the  can.  It  should  not,  however,  be 
taken  directly  from  the  can  and  placed  in  the 
ink  fountain.  Most  lithographic  inks  are  "thixo- 
tropic";  that  is,  their  consistency  changes 
depending  upon  their  state.  When  in  the  can, 
they  are  rather  short,  but  as  they  are  stirred, 
they  become  longer.  Before  adding  varnishes  to 
thin  an  ink,  you  should  work  it  out  on  an  ink 
stone,  a  piece  of  glass,  or  the  back  of  an  old 
press  plate.  (Using  an  old  plate  allows  you  to 
dispose  of  the  plate  after  mixing  the  ink,  instead 
of  having  to  clean  it.)  If  the  body  does  need 
alteration,  you  should  add  only  small  quantities 
of  the  proper  varnish,  and  keep  a  record  of  the 
amount  you  add  so  that  you  can  duplicate  the 
ink  mixture  again  if  necessary. 


Tack 

Tack  is  related  to  the  body  of  the  ink.  It 
refers  to  its  stickiness,  or  the  force  required  to 
split  an  ink  film  between  two  surfaces.  Tack  is 
necessary  to  transfer  the  ink  from  roller  to 
roller,  to  the  plate,  to  the  blanket,  and  to  the 
stock.  Tack  is  also  necessary  to  ensure  that  the 
ink  adheres  only  to  the  image  areas,  and  does 
not  flow  to  non-image  areas  of  the  plate.  There 
must  be  a  sharp  break  between  the  two.  Tack  is 
also  important  in  multicolor  work,  where 
trapping  of  successive  colors  is  required.  TTicr 
tack  must  be  carefully  adjusted,  with  the  first- 
down  ink  being  tackiest  and  successive  inte; 
progressively  less  tacky.  As  you  have  already 
seen,  use  of  cobalt  driers  leads  to  additional 
difficulty  in  multicolor  printing. 

Conversely,  excessive  tack  is  also  a  serious  ink 
problem.  The  most  common  symptom  of  excess 
tack  is  "picking"  of  the  paper,  in  which  the  ink 
tears  off  particles  of  the  paper  surface. 

Drying  of  Inks 

The  drying  of  printing  inks  occurs  when  the 
ink  changes  from  a  fluid  state  to  a  solid  state.  It 
occurs  in  two  stages:  "setting",  when  the  sheets 
can  be  handled  without  smearing;  and  "harden- 
ing", when  final  drying  has  taken  place.  Ink  that 
has  set-up  property  can  be  handled  without 
damage  in  successive  operations. 

Drying  of  ink  involves  chemical  and  physical 
actions,  depending  upon  the  vehicle  used.  The 
first  type  of  drying  action  is  that  of  "oxida- 
tion", in  which  the  vehicle  absorbs  oxygen  from 
the  air.  Tne  oxygen  changes  the  molecular 
structure  of  the  oils  in  the  varnish  and  they 
become  solidified.  The  second  drying  action  is 
known  as  "polymerization",  in  which  smaller 
molecules  of  the  vehicle  combine  into  larger, 
more  complex  molecules.  Most  lithographic  inks 
dry  by  a  combination  of  oxidation  and 
polymerization,  in  which  the  vehicle  has  solidi- 
fied and  formed  a  bond  between  the  pigment 
and  the  stock. 

The  third  drying  action  is  that  of  "penetra- 
tion". All  inks  used  on  absorbent  materials  have 
some  penetration,  but  there  is  only  one  ink 
which  dries  exclusively  by  penetration.  This 
type  is  known  as  "news  ink"  because  it  is  used 
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if  or  the  relief  printing  of  newspapers.  The  vehicle 
;ii  mineral  oil,  and  it  does  not  completely  dry. 
TMs  is  the  reason  your  hands  may  get  dirty 
when  you  are  reading  the  daily  newspaper.  As 
fthe-  vehicle  is  absorbed  by  the  paper,  the 
pigment  is  deposited  on  the  surface,  where  it  is 
readily  rubbed  off. 

r  There  are  several  other  drying  methods,  which 
included  for  your  overall  knowledge.  Inks 

;  which  contain  resins  in  solvents  dry  by  evapora- 
tion. The  solvents  evaporate,  leaving  a  dry  resin 

:film  on  the  stock.  Examples  of  this  type  of 
.dicing  are  rotogravure  and  flexographic  inks. 
Most  of  these  inks  required  heat  to  accelerate 
evaporation.  Some  special  purpose  inks  dry  by 
"igelatibn'^  in  which  the  resins  from  the  vehicle 
fpxm  a  film  similar  to  gelatine  on  the  surface  of 
the  stock-  A  recent  development  in  the  industry 
B  that  of  drying  by  cooling,  where  the  ink  is 
applied  in  a  mohen  state  by  heated  rollers  to 
stock  which  is  run  over  chiU  rollers  to  set  the 
ink. 

Mixing  Inks 

Printing  by  offset  lithography  places  a  very 
thin  film  of  ink  on  the  finished  page,  as 
compared  to  the  other  printing  processes.  For 
tiiis  reason^  it  is  best  to  use  inks  as  concentrated 
and  unreduced  as  possible.  Most  offset  inks 
manufactured  today  are  ready  to  use  straight 
from  the  can.  You  should  refer  to  the  table  in 
Ggure  15-12  if  special  conditions  require  the 
addition  of  driers,  thinners  and  so  on.  After  the 
ink  can  is  opened,  the  cover  sheet  (usually  oiled 
paper)  should  be  completely  removed.  If  a  crust 
or  skin  has  formed  on  the  ink,  it,  too,  should  be 
completely  removed  and  discarded.  (If  you  use 
cartridge  type  inks,  the  first  1/4''  of  the  ink 
from  the  spout  should  be  discarded.)  Tnen,  with 
the  blade  of  the  ink  knife,  remove  the  desired 
quantity  of  ink  and  place  it  on  the  mixing  stone. 
Do  not  gouge  out  chunks  of  ink;  instead,  skim 
off  an  even  layer  of  ink  with  a  circular  motion 
of  the  blade.  As  you  have  already  seen,  the  ink 
should  be  worked  out  with  an  ink  knife  or 
spatula.  Larger  shops  have  ink  stones  at  each 
press  if  they  do  have  a  room  where  ink  is  mixed. 
Small  shops  use  plates  of  glass  or,  as  suggested, 
the  back  of  an  old  press  plate  which  may  be 
discarded  later.  Draw  the  knife  or  spatula 


through  the  ink,  spreading  it  in  an  even  film  on 
the  stone.  Work  the  ink  in  one  direction,  then 
work  it  at  a  right  angle  to  that  direction.  Bring 
the  ink  from  the  edges  into  the  center  and  work 
it  out  again  to  the  sides.  After  the  ink  is  worked 
to  its  proper  consistency,  you  can  work  small 
quantities  of  the  required  additives  into  it,  until 
the  proper  formulation  is  reached.  Additives 
should  be  added  gradually  and  thoroughly 
worked,  even  though  considerable  quantities  are 
required,  as  might  be  the  case  in  duplicating  a 
previous  ink  order  for  a  large  job. 

After  the  required  quantities  of  ink  are 
removed  from  the  can,  the  remaining  ink  should 
be  protected.  For  long  term  storage,  a  small  disk 
of  oiled  paper  should  be  placed  firmly  against 
the  ink  surface,  working  out  all  air  bubbles.  In 
the  case  of  inks  which  are  frequently  used,  some 
shops  use  a  thin  layer  of  water  to  prevent  air 
from  reaching  the  ink  surface.  The  water  is 
poured  off  before  the  ink  is  again  used.  You 
should  not  use  a  layer  of  oil  to  prevent  skinning, 
as  this  may  have  an  adverse  effect  on  the  vehicle. 
If  your  shop  uses  cartridge  type  inks,  always 
replace  the  cap  on  the  spout-after  releasing  the 
pressure  on  the  ram  of  the  ink  gun.  Replace  the 
cap  on  all  ink  tubes  after  use. 


(X)LOR 

Almost  all  the  work  that  you  will  run  will  be 
printed  in  black  ink;  fully  90%  of  all  printing  is 
in  black.  There  may  be  jobs  which  .^1  require 
color,  although  the  use  of  more  than  one  color 
of  ink  on  a  job  is  prohibited  in  Government 
printing  except  where  the  addition  of  color  is  of 
functional  value.  Examples  of  work  which  may 
require  color  are  hydrographic  charts  or  recogni- 
tion charts  of  flags  and  pennants.  For  this 
reason,  you  are  required  to  know  the  principles 
of  color  and  the  mixing  of  colored  inks. 

What  is  Color? 

White  light  is  composed  of  a  series  of  light 
rays  of  varying  length,  of  which  violet  rays  are 
shortest  and  red  rays  longest,  with  blue,  green, 
yellow  and  orange  of  intermediate  lengths.  The 
colors  of  red,  green,  and  blue  are  known  as  the 
primary  colors  of  lipht.  If  mixed  in  equal 
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Additive  Properties 


ifluminsi  hydrate  * 

X 

♦X. 

•X. 

♦X. 

4^«CtMV  A  AAV 

JC 

Castor  oil 

*x. 

Coverinir  firloss^  white 

X 

•X. 

•X. 

X 

Tt 

X 

X 

X 

X* 

liquid  (cobalt)  driers 

LinfleMi  oil  (TX9t\ 

X 

X 

X 

linseed  oil  (boiled) 

X 

X, 

•X* 

,x.    •  • 

X 

Maflmesia  Dowder 

X 

♦X. 

.X. 

•X.     •  • 

•X. 

Mineral  oil 

•X« 

•X. 

Mixincf  white 

X 

JF 

Lard  oil 

X 

Xm 

•X. 

•X.     •  • 

•X. 

•X. 

Oleic  acid 

Palm  oil 

Paraffin  oil 

Paste  (manganese/lead) 

driers 

Tallow 

Varnishes: 

00000  (very  light) 

0000 

000 

00  (light) 

0 

1 

3  (medium) 

5 

7  (heavy) 

8    •    (body  gum) 

9       (body  gum) 

Vaseline 

Waxes 

Wool  grease 

*alumina  hydrate  tends  toward  livering  of  ink 

57.571 

Figure  15-12.-lnk  additives. 
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//proportions,  they  produce  white  light.  By  over- 
jbpping  beams  of  red  and  green  light,  yellow  is 

tproduced;  green  and  blue  beams  produce  cyan; 

a  mixture  of  red  and  blue  light  produces 
/Imagenta.  This  mixing  of  colors  of  light  by 

overlapping  light  beams  is  known  as  "additive 
:  colors 

Subtractive  Color 

In  dealing  with  printing  inks,  we  face  the 
opposite  side  of  the  color  picture.  We  deal  not 
'  wiU^  light  beam&  transmitted  through  various 
Jiaters,  but  with  the  light  that  is  reflected  from 
Jthc;  surface  of  an  object.  An  object  which 
tappears  red  in  daylight  is  red  because  its  surface 
iafedrbs  the  green  and  blue  portions  of  the  white 
'U^t  and  reflects  the  red  portion  of  the  spec- 
(fruin-  If  a  red  light  were  directed  toward  the 
lobjcct,  it  would  still  appear  red;  but  if  a  blue  or 
fgreen  light  were  focused  on  it,  the  object  would 
^appear  black,  because  the  blue  or  green  light 
Would  contain  no  red  to  be  reflected  from  the 
i^urface.  This  phenomenon  of  selective  absorp- 
J^on  and  reflection  is  known  as  "subtractive 
^color",  and  occurs  when  inks,  dyes  and  so  on  are 
ffl^ixed.  Each  of  the  materials  has  its  own  range 
;     selective  absorption;  the  final  mixture  has  a 
^combination  of  the  absorption  of  all  its  com- 
;ponents.  As  a  result  of  this,  the  mixture  always 
^reflects  less  light  than  its  components,  or,  in 
,  ^qOicr  words,  it  always  subtracts  some  of  the 
tli^t  reflected. 

.\  The  primary  subtractive  colors  are  yellow, 
<^an,  and  magenta.  Note  that  these  are  the 
dolors  resulting  from  a  combination  of  the  three 
.primary  additive  colors.  Cyan  and  magenta  are 
-\oftcn  improperly  called  "process  blue"  and 
I'Vrocess   red**,    respectively.    Mixing  equal 
:portions  of  yellow  and  cyan  produces  green; 
cyan  and  magenta  produces  purple;  and  magenta 
and  yellow  produces  orange.  These  mixutres  are 
<yied  "secondary  colors".  If  you  refer  to  figure 
:15-13,  you  will  see  that  the  primary  colors  are 
located  equidistant  around  the  color  wheel,  and 
the  secondary  colors  are  located  between  their 
•component  colors.  Directly  across  from  each 
;  color  is  its  complementary  color.  As  you  can 
see,  the  complement  of  magenta  is  green,  a 
mixture  of  cyan  and  yellow.  The  complement  of 
-  purple  (a  mixture  of  cyan  and  magenta)  is 


57.446(57B) 
Figure  15-13L-Subtr«ctive  color  wheel 


yellow.  Mixing  a  color  and  its  complement 
produces  a  grayed  color,  usually  undesirable.  As 
you  can  see,  white  reflects  all  colors;  whereas 
black  absorbs  all  colors  and  reflects  none,  so  it 
is,  technically,  not  a  color. 


Mixing  Inks  for  Colors 

Except  in  full  color  (process)  printing,  you 
will  seldom  use  the  pure  primary  or  secondary 
colors.  Often  the  job  originator  will  only  specify 
that  you  use  a  "deep  red'*  or  "light  green**  for 
his  job.  In  these  cases  you  can  use  the  color  of 
ink  that  is  on-hand  straight  from  the  manufac- 
turers can.  Many  times  however,  you  will  be 
required  to  match  a  color  that  has  boen  specified 
by  the  originator.  Since  it  is  practically  im- 
possible to  stock  all  the  colors  of  inks  available, 
ink  manufacturers  have  devised  a  universally 
accepted  system  for  matching  the  various  color 
blends.  This  is  commonly  referred  to  as  the 
Pantone  Matching  System  (PMS). 

The  PMS  consists  of  nine  basic  colors  (plus 
transparent  white),  a  formula  guide  book,  and  a 
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scale  that  is  used  to  measure  the  correct  portions 
of  the  basic  colors  that  produce  the  blend 
desired.  (See  figure  15-14.) 

The  various  PMS  blends  are  identifled  by 
numbers.  For  instance,  to  obtain  light  green, 
#368»  you  mix  1 2  parts  of  the  basic  yellow  ink 
with  4  parts  of  the  basic  blue  ink.  The  term 
**parts**  refers  to  the  amount  of  ink  used;  in  this 
case,  if  you  needed  a  pound  of  the  light  green 
ink,  full  ounces  would  be  measured  on  the  scale. 
If  you  required  only  half  a  pound  of  it,  the  parts 
would  be  measured  as  Vi  ounces. 

Your  shop  may  not  have  such  a  system,  or 
there  may  be  occasions  when  you  cannot  use  it 
to  obtain  a  special  ink  color  match.  Therefore, 
you  should  loiow  the  basic  methods  of  mixing 
ink  colors. 

In  speaking  of  colors,  you  should  understand 
several  precise  terms.  These  are  hue,  chroma, 
and  value.  The  color  of  the  ink,  blue,  red,  etc.,  is 
known  as  the  **hue*\  Hue  refers  only  to  the 
color  of  the  reflected  light,  and  not  to  the 
amount  reflected,  or  its  intensity.  ^'Chroma" 
refers  to  the  intensity  of  th^  reflected  color;  its 
relative  purity  compared  to  gray.  "Value"  refers 
to  the  amount  of  light  reflected  by  the  color, 
compared  to  a  maximum  of  white  and  a 
minimum  of  black.  As  a  color  is  lightened,  its 
value  increases;  as  a  color  is  darkened,  its  value 
decreases. 

Before  proceeding  to  actual  color  matching, 
several  points  of  theory  should  be  clear  to  you. 


57.760 

Figure  15-14. -An  ink  scale. 


The  coloring  properties  of  ink  are  dependent 
upon  the  pigment  The  color  of  a  mass  of  ink, 
such  as  its  appearance  in  the  open  can,  is  known 
as  the  "masstone*'.  The  color  of  light  reflected 
from  a  translucent  fllm  of  ink,  such  as  is  laid 
down  in  oflset  printing,  is  known  as  the 
"undertone".  The  color  of  the  printed  image  is 
a  result  of  the  combination  of  the  reflection  of 
the  masstone  and  that  portion  of  light  trans- 
mitted through  the  ink  by  the  paper,  or  the 
undertone.  To  make  a  good  color  match,  both 
masstone  and  undertone  must  match.  There  are 
two  methods  of  testing  inks:  the  tapout  and  the 
drawdown.  A  tapout  is  done  by  placing  a  small, 
pea*sized  amount  of  ink  on  a  sheet  of  stock  on 
which  the  job  is  to  be  printed,  then  working  it 
with  your  flngertip  in  a  circular  motion,  gradual* 
ly  extending  the  ink  to  a  fine  fllm  at  the  edge. 
The  center  of  the  circle,  containing  the  darkest 
ink,  is  the  masstone.  The  thin  fllm  at  the  edge 
reveals  the  undertone.  A  drawdown  is  similar;  a 
small  amount  of  ink  is  placed  on  the  sheet,  then 
drawn  into  a  long  streak  on  the  sheet  with  the 
blade  of  the  ink  knife.  Both  tapouts  and 
drawdowns  are  illustrated  in  flgure  IS- IS. 


57.447(576) 
Figure  15-15.-Tepout  above;  drawdown,  below. 
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You  should  also  determine  whether  an 
opaque  or  transparent  ink  is  required.  If  you  are 
luting  on  colored  stock,  you  should  use  an 
6];>aque  ink  to  keep  the  color  of  the  stock  from 
blending  with  the  undertone  of  the  ink,  posdbly 
:destroying  the  color  balance.  If  you  are  over- 
printing a  halftone,  you  will  need  a  transparent 
ink  so  that  the  halftone  will  show  through.  For 
most  map  and  chart  work,  you  will  use  trans- 
parent colors.  Inks  for  full  color  (process)  work 
:ire  usually  transparent,  althou^  some  first- 
jdown  yellows  are  opaque.  The  relative  opacity 
or  transparency  of  some  commonly  used  iiiks 
arc  shown  in  figure  1 5-16. 

As  you  have  seen,  mixing  a  color  with  its 
complement  will  gray  the  resulting  color.  In 
jhiking  color,  care  must  be  taken  to  avoid  using 
ipbmponent  inks  which  contain  the  com- 
^  ^plements.  As  an  example,  you  know  that  a 
/inixture  of  cyan  (blue)  and  magenta  (red) 
Vinroduces  purple.  There  is  none  of  the  third 
primary  color,  yellow,  in  this  mixture.  Some 
iblue  inks  tend  toward  greenish,  while  others  are 
vPurplish;  some  red  inks  are  on  the  orange  side, 
\WhiIe  others  tend  toward  the  purple.  A  combina- 
tion of  the  inks  containing  some  yellow  (a 
blu^green  and  red-orange)  wiD  give  you  a  gray 
purple;  the  other  inks  will  produce  a  truer 
purple. 

It  is  always  necessary  to  obtain  the  correct 
color  or  hue,  before  proceeding  to  change  its 
value,  or  to  diange  the  purity  or  chroma. 
Changing  the  value  of  a  color  is  accomplished  by 
addmg  black,  resulting  in  a  shade;  or  by  addmg 
^ite,  resulting  in  a  tint.  Changing  the  chroma  is 
done  by  adding  the  complement  to  gray  the 
color. 

In  mixing  colored  inks,  the  darker  color  is 
added  to  the  lighter  in  small  quantities.  As  you 
add  color,  you  should  mix  it  thoroughly  and 
work  it  out,  then  tap  it  out  or  draw  it  down  to 
check  masstone  and  undertone  before  adding 
more  color. 

Color  Harmony 

As  a  Navy  Lithographer,  you  will  probably 
not  be  concerned  with  color  harmony,  which  is 
the  balance  of  color  to  make  a  printed  piece 
pleasing  to  the  eye.  When  you  are  required  to 
nin  color,  it  will  be  according  to  some  standard 


color  plan,  used  for  a  specific  purpose.  The 
colors  of  various  topographic  features  on  maps, 
for  instance,  are  standardized. 

In  those  instances  where  color  decisions  are 
made  in  your  shop,  the  following  principles 
should  be  applied  : 

1.  The  warm  colors  (red,  orange,  and  yellow) 
excite  the  eye.  They  are  attention-getters. 
Yellow  represents  light,  and  attracts  the  eye 
best  Red  is  warmest  and  most  exciting.  It  may 
actually  be  irritating  to  the  eye. 

Z  The  cool  colors  (blue,  green,  and  purple) 
are  restful  and  relaxing.  Blue  is  coldest  and  most 
restful.  Some  blues  and  purples  are  so  cool  they 
actually  repel  the  eye.  Green  is  considered  the 
most  relaxing. 

3.  Strong  colors  (those  with  high  chroma)  are 
used  when  the  color  area  is  very  small.  As  the 
size,  of  the  area  increases,  chroma  should 
decrease;  that  is,  the  color  should  be  grayed. 
You  can  obtam  similar  results  by  using  tints 
(colors  of  high  value)  when  large  areas  are  to  be 
covered. 

4.  When  two  colors  are  used,  a  primary  and 
its  complement  present  pleasing  combinations. 
It  is  best  to  use  the  warmer  color  in  the  small 
areas,  and  the  cooler  complement  in  the  larger 

areas. 

5.  When  black  is  used  with  a  cool  color,  it 
should  have  a  red  undertone,  or  have  a  small 
amount  of  red  added.  Conversely,  if  black  is 
used  with  a  warm  color,  the  black  should  have  a 
blue  undertone,  or  have  some  blue  added. 


Letterpress  Inks 

If  you  work  in  a  combination  (offset-letter- 
press) shop,  you  will  have  occasion  to  use 
specially  formulated  letterpress  inks.  Letterpress 
inks  should  not  be  used  on  offset  presses,  but 
offset  inks  may  be  used  on  letterpresses.  How- 
ever, for  best  results  these  inks  should  not  be 
Used  interchangeably  except  in  emergencies. 

As  you  have  already  seen,  the  "news  ink" 
made  for  letterpress  printing  of  newspapers  has  a 
mineral  oil  vehicle.  News  ink  should  not  be  used 
on  other  than  newsprint  or  poster  stock,  as  it 
will  not  dry  properly  and  the  image  will  have  a 
gray,  washed-out  appearance. 
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Figure  15-16.-PropertiM  of  colorad  inks. 
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'  The  ink  most  suitable  for  the  general  run  of 
rletterpress  work  is  called  ''job  ink".  It  is  a  short 
mk,  with  good  depth  of  color.  "Bond  ink**  is 
inade  speciflcally  for  printing  on  bond  and 
luhHar  stocks*  It  is  extremely  short  and  general- 
ly has  a  high  gloss.  For  halftone  work,  a  long, 
soft-bodied,  ink  is  made.  Although  it  is  almost  as 
fluid  as  news  ink,  halftone  ink  covers  well  and 
dries  quickly- 

Other  inks  made  for  letterpress  include: 
cover,  for  cover  stocks;  cellophane,  for  cello- 
phane and  acetate;  book,  for  cylinder  presses; 
magnetic  for  bank  check  processing;  and  so  on. 

INK  ROLLER  CARE 

As  you  have  seen,  the  ink  is  distributed  by  a 
system  of  steel  and  composition  or  rubber 
rollers.  Rubber  rollers  are  made  by  attaching 
strips  of  rubber  to  hardened  steel  cores,  then 
vulcanizing  and  curing  them  under  pressure  and 
heat.  The  roller  is  then  ground  to  the  proper  size 
on  a  lathe.  Steel  rollers  are  machined  to  the 
proper  diameter  and  sometimes  plated  to 
present  a  more  ink  receptive  surface. 

The  surface  of  rubber  rollers  must  be  water- 
proof and  fairly .  resistant  to  the  driers  and 
vehicles  in  the  ink.  Some  types  of  driers  and 
vehicles  cause  swelling  of  rubber  rollers,  so  they 
should  be  used  with  caution  and  in  s^mall 
amounts*  When  possible,  the  rollers  should  b.; 
removed  from  the  press,  cleaned  thoroughly, 
and  allowed  to  rest  aftei  swelling.  Rollers  should 
be  stored  is  a  cool  dry  place,  as  heat,  moisture 
and  light  may  cause  deterioration.  Several  sets  of 
rollers  should  be  on  hand  for  each  press,  and 
they  should  be  rotated  from  time  to  time.  All 
rollers  should  be  stored  in  racks  (preferably 
vertical)  when  not  in  use,  so  that  they  will  not 
develop  flat  spots  from  resting  on  a  shelf.  If  a 
rack  is  not  available,  rollers  may  be  stored 
vertically,  resting  on  the  shaft  end.  Use  care  to 
prevent  burrs  on  the  shaft  ends. 

Glazing  and  Stripping 

If  press  rollers  are  not  properly  cleaned  at  the 
end  of  the  work  day,  the  ink  vehicle  and  drier 
may  be  absorbed  by  the  rubber  and  dry  to  form 
a  hard,  shiny  surface.  This  is  known  as  "roller 
glaze*\  You  can  generally  remove  it  by  washing 


the  rollers  with  a  solvent  and  flne  pumice, 
followed  with  a  lye  water  bath.  A  solution  of  4 
to  6  tablespoons  of  caustic  soda  (lye)  in  a  gallon 
of  water  is  adequate.  CAUTION:  Lye  is  cor- 
rosive and  can  cause  severe  skin  and  eye  bums, 
so  you  should  wear  rubber  gloves  and  avoid 
splashing  when  working  with  the  solution, 

"Stripping"  is  another  type  of  roller  trouble. 
It  occurs  when  the  acid  in  the  fountain  solution 
makes  the  steel  rollers  ink  repellant.  The  gum 
arable  used  in  the  fountain  solution  is  a  natural 
desensitizer.  When  used  to  excess,  it  will  cause 
stripping.  If  this  happens,  the  rollers  must  be 
counteretched  so  they  will  again  become  sensi- 
tive to  the  greasy  ink.  You  can  use  a  solution  of 
2-percent  nitric  acid  or  a  28-percent  acetic  acid 
solution  as  a  counteretch.  After  the  rollers  are 
washed  with  solvent,  tlte  acid  etch  is  applied 
with  a  wad  of  cotton.  The  roller  is  the.i  scoured 
with  pumice. 

Stripping  is  almost  always  caused  by  excessive 
water,  so  the  flow  of  dampening  solution  should 
be  carefully  regulated.  The  fountain  solution 
should  also  be  checked  for  proper  acidity. 

Some  press  manufacturers  have  copperplated 
the  steel  rollers  in  the  inking  systems.  This  is 
because  copper  has  a  natural  affinity  for  ink, 
while  steel  repels  it.  Chromeplated  steel  rollers 
are  often  used  in  the  dampening  system  in  place 
of  brass  because  chrome  repels  ink.  If  your 
presses  are  equipped  with  steel  ink  rollers,  you 
may  be  able  to  reduce  stripping  problems  by 
havuig  them  copperplated  during  your  next  yard 
overhaul  or  tender  availability. 

Teflon  Roller  Covers 

A  new  application  has  been  found  for  the 
recently  developed  non-stick  surface  used  on 
frying  pL.i,  griddles,  and  so  on.  DuPont  has 
marketed  a  transparent  flourocarbon  resmous 
material,  called  Teflon,  in  the  form  of  a  tube  or 
sleeve  to  be  slipped  over  the  ink  rollers.  Once  a 
Teilon  cover  has  been  slipped  on  a  roller,  heat 
(2ri0°  F)  is  applied  with  a  commercial  hot  air 
gun,  as  shown  in  figure  15-17.  Tlie  heat  shrinks 
the  cover  and  produces  a  tigiit  fit.  The  roller  is 
rotated  during  the  shrinking  process  as  indicated 
by  the  arrow  in  the  illustration. 

Teflon  has  an  excellent  affinity  for  ink.  It  also 
reduces  hickies  since  it  attracts  and  holds  dirt 
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Figure  1&-17.-Applying  a  Teflon  cover  to  an  ink  roller. 


particles.  Furthermore,  particles  of  Teflon  will 
not  break  off  to  produce  hickies,  as  sometimes 
happens  when  you  are  using  unprotected  com- 
positions or  rubber  rollers. 

Washup  solutions,  varnish,  and  gum  penetrate 
into  some  roller  surfaces  and  cause  them  to 
become  shck  and  glazed  and  to  lose  affinity  for 
ink.  Metal  rollers  also  lose  their  affinity  for  ink 
and  strip.  Because  the  surface  of  Teflon  is 
nonporous,  it  resists  ink  buildup  and  cleans 
completely  so  stripping,  glazing,  and  pitting  are 
eliminated.  Since  the  rollers  will  not  carry  water 
or  fountain  solution,  they  cannot  become 
desensitized  and  strip*  The  rollers  can  be  cleaned 
easily  and  completely  with  any  type  of  solvent. 
The  Teflon  covers  eliminate  hand  scrubbing  and 
the  use  of  lye  solutions. 


Teflon  covers  cannot  improve  a  roller  that  is 
already  in  poor  condition,  however.  The  rollers 
to  be  covered  must  be  ground  and  uniform 
because  an  uneven  surface  may  prevent  proper 
roller  contact  and  result  in  spotty  inking.  For 
this  reason,  only  new  or  reground  rollers  can  be- 
covered.  If  you  have  the  proper  equipment  on' 
hand,  you  can  cover  the  rollers  yourself;  if  you- 
do  not,  you  can  send  them  out  for  covering.  In' 
either  case,  it  is  a  good  idea  to  have  the  rollers* 
reground  before  applying  the  Teflon  covers. 

Although  Teflon  can  be  used  on  form  rollers, 
it  sometimes  causes  aluminum  plates  to  wear  if- 
the  rollers  are  not  carefully  adjusted.  Teflon  also^ 
tends  to  wear  when  a  wash-up  attachment  is 
used  against  the  rollers.  Therefore,  some  shops 
do  not  cover  the  roller  that  is  contacted  by  the 
blade  of  the  wash-up  attachment. 

Teflon  covers  come  in  diameters  ranging  from 
1.25"  to  8".  The  thickness  of  the  material  is 
0.020". 

INK  DIFFICULTIES 

Before  you  can  identify  problems  associated 
with  the  ink  on  the  press,  you  must  understand 
the  definitions  relating  to  them.  (Refer  to  Table 
15-1  for  specific  inking  problems  and  their 
solutions.) 

Back-ofF  refers  to  ink  which  does  not  follow 
the  roller  in  the  fountain.  It  may  occur  over  the 
entire  length  of  the  roller  or  just  in  spots. 
Chalking  occurs  when  the  vehicle  does  not  form 
a  bond  between  the  pigment  and  the  paper  and 
allows  the  pigment  to  powder  or  rub  off  the 
sheet.  Inks  crystalize  by  drying  from  the  top 
down,  forming  a  crust  which  repels  other  inks. 
Embossing  of  the  blanket  occurs  when  inks  are 
so  stiff  that  they  impress  the  image  into  the 
surface  of  the  blanket. 

Emulsification  of  Inks  can  occur  in  two 
forms.  When  the  water  emulsifies  in  the  ink, 
small  droplets  of  water  are  carried  up  into  the 
film  of  ink  on  the  rollers.  Generally,  this  is  not  a 
serious  problem.  In  some  cases,  the  image  will 
become  grayed,  however,  and  the  pressman  may 
increase  the  ink  flow,  thus  causing  fill-in.  In  an 
effort  to  remedy  this,  the  pressman  mt^y  then 
increase  the  water  flow  and  a  vicious  circle  has 
begun.  When  the  ink  emulsifies  in  the  water,  it 
backs  up  into  the  dampen'ng  system  and  is 
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>iedeposited  on  the  plate  as  an  overall  tint.  This 
condition  is  more  serious  than  water  in  the  ink, 

'^;^d  will  often  necessitate  the  washup  of  the 
mtm  dampening  system. 

,/  Fillinfrin  of  the  image  is  most  noticeable  in 

halftones  and  reverse  images.  InR  spreads  from 
Ate  image  areas  into  the  non-image  areas,  giving 
muddy  appearance  to  die  halftones  and 

^  plugging  up  the  fine  lines  and  serifs  in  reverses. 
Roller  glaze  is  an  overall  glossy  appearance  on 
rubber  and  composition  rollers.  It  consists 

^  primarily  of  dried  varnish.  When  inking  proper- 
ty, tile  rollers  should  have  a  velvet-like  sheen. 
-Hickies  are  small  doughnut  shaped  spots  in  the 

r^hnage  areas,  caused  by  dried  ink,  paper  dust,  or 

v^ther  dirt. 

Livering  is  a  generally  uncorrectible  condition 
.  of  the  ink,  caused  by  a  reaction  between 
additives  and  the  vehicle.  It  is  characterized  by  a 
gelatine-  or  liver-like  apparance  of  the  ink. 
I^Misting  refers  to  the  action  of  a  soft  ink  in 
breaking  away  from  the  rollers  and  spraying 
about  the  pressroom.  Mottling  is  a  term  used  to 
describe  an  uneven  appearance  of  the  printed 
image.  It  is  most  often  seen  in  large  solid  areas. 
Offsetting  describes  the  transfer  of  fresh  ink 
from  the  front  of  one  sheet  to  the  back  of 
another  when  thoy  are  stacked  together.  It  is 
sometimes  called  "setoff*  to  distinguish  the 
problem  from  the  printing  process.  Picking  is  a 
condition  in  which  the  surface  of  the  paper  is 
broken  or  torn  due  to  the  stiffness  of  the  ink.  It 
occurs  most  often  with  cheaper  grades  of  coated 
stock.  Piling  occurs  when  the  ink  does  not 
transfer  from  the  plate  to  the  blanket,  or  from 
the  blanket  to  the  paper.  As  the  ink  builds  up,  it 


will  emboss  the  blanket  and  possibly  ruin  the 
plate. 

Ink  is  being  poorly  distributed  when  it  does 
not  flow  evenly  over  the  roller  surfaces.  Poor 
trapping  refers  to  the  inability  of  the  first  colors 
printed  in  multicolor  work  to  accept  the  suc- 
cessive inks.  Scum  is  a  localized  condition  of  the 
plate,  in  which  the  ink  adheres  to  non-image 
areas  of  the  plate  in  certain  spots.  Show-throu^ 
refers  to  a  condition  in  which  some  of  the 
pigment  and  vehicle  are  absorbed  by  the  paper 
to  create  a  reverse  image  on  the  back  of  the 
sheet.  It  is  often  confused  with  offset;  but  it  is 
always  in  register,  whereas  offset  is  generally  not 
in  register. 

Smudging  is  similar  to  chalking,  but  the 
pigment  is  not  completely  rubbed  off  it  is 
transferred  or  smeared  over  another  pen  n  of 
the  sheet  in  the  partially  dried  vehicle.  Stnpping 
is  the  refusal  of  the  rollers  to  take  ink.  It  occurs 
on  the  rubber  or  composition  rollers  that  have 
become  glazed,  and  on  steel  rollers  that  have 
become  desensitized  to  ink.  It  may  be  an  overall 
condition  or  it  may  be  spotty.  The  printed 
image  may  be  scratched  after  the  ink  has  dried. 
The  condition  may  be  confused  with  chalking, 
but  it  is  only  the  surface  of  the  image  that  is 
affected.  It  is  primarily  a  problem  in  package 
printing. 

Tinting  is  the  overall  deposit  of  ink  in  the 
non-image  areas.  The  tint  may  be  wiped  from 
the  plate  with  a  li^t  touch  of  a  sponge  or 
fingertip,  but  it  will  probably  reappear  when  the 
dampeners  are  dropped  on  the  plate.  It  differs 
from  scum  in  that  scum  cannot  be  wiped  off 
easily,  and  generally  does  not  reappear. 


Table  l&l.-lnk  problems  and  remedies 


Problem 

Cause 

Remedy 

1. 

Back-off 

!•  Ink  does  not  follow 
fountain  roller 

2.  Ink  too  short 

Work  ink  thoroughly 
before  placing  in 
fountain 

Work  in  No.  0  or  1 
varnish  (1/4  oz.  per 
lb.) 

2. 

Bleeding  pigment 
(see  Tinting) 
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Table  15-1.-lnk  problems  and  remedies-continued 


Problem 

3.  Chalking  (often  not 
noticed  until  job  is 
run;  if  this  is  the 
case,  overprinting 
is  the  only  remedy]' 

4.  Crystallization 

5.  Drying  on  rollers 

6.  Embossing 


7.  Fill-in 

8.  Glazing 

9.  Hicldes 


10.  Livering 

11.  Misting 


Cause 


!•  Vehicle  absorbed 
too  rapidly  to  form 
bond 

2.  Not  enou^  drier 


3.  Wrong  ink 

1.  Cobalt  drier 

1.  Too  much  drier 

2.  Wrong  formula  ink 

1.  Ink  too  stiff 


2.  Too  much  drier 


1.  Too  much  ink 

2.  Ink  too  soft 

!•  Dried  ink  on  rollers 


2.  Dried  ink  on  blanket 


1.  Particles  of  dried 
ink 

2.  Paper  dust 

3.  Dirt  from  overhead 

1.  Poor  ink 
formulation 

2.  Alumina  hydrate 
used  as  extender 

!•  Ink  too  soft 

2.  Press  speed 

3.  Too  much  ink 


Remedy 


Add  No.  8  or  9  varnish 
(body  gum)  (1/4  oz. 
per  lb.) 

Add  paste  drier  (1/2  to 
11/2  oz.  per  lb.  or 
liquid  drier  (1/4  to  1 
oz.  per  lb.) 
Overprint  with  over- 
print varnish 

aibstitute  paste  drier 

Reduce  amount  of 
drier 

Change  to  slower  dry- 
ing ink 

Reduce  body  with  No. 
00  or  0  varnish  (1/4 
oz.  per  lb.) 
Reduce  amount  of 
drier  or  change  from 
liquid  to  paste  drier 

Reduce  ductor  dwell  or 
tighten  fountain  keys 
Add  No.  8  or  9  varnish 

Clean  rollers  thor- 
oughly with  pumice  and 
lye  water 

Clean  thoroughly  with 
solvent  and  pimiice 

Remove  all  skin  from 
ink  before  placing  in 
fountain 

Clean  edges  of  paper 
pile 

Clean  overhead  above 
press 

Replace  ink  in  fountain 

Replace  ink,  use  blanc 
fixe  or  gloss  white 

Add  No.  8  or  9  varnish 
Slow  down  press 
Reduce  ductor  dwell  or 
tighten  fountain  keys 
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Table  15*1.-lnk  problems  and  remedies-continued  ' 


Problem 


12.  Mottling 


13.  Qffi9et 


14.  Picking 


15.  Piling 


16.  Plate  Wear 


17*  Pbor  distribution 


18.  Poor  trapping 


Cause 

1.  Too  much  ink 

2.  Ink  too  greasy 

1.  Too  much  ink 

2.  Mot  enough  drier 

3.  Fountain  solution 
too  acid 

4.  Ink  too  heavy 

5.  Static  electricity 

1.  Ink  too  tacky 

2.  Poor  paper  quality 

1.  Ink  too  stiff 

2.  Ink  emulsified 

1.  Too  much  drier 

2.  Fountain  solution 
too  acid 

3.  Too  little  ink 

1.  Ink  too  stiff 

2.  Glazed  rollers 

3.  Uneven  flow  from 
fountain 

1.  Cobalt  drier 

2.  Improper  tack 

3.  Too  much  time 
between  colors 


Remedy 


Reduce  ink  film;  in- 
crease intensity  of 
color 

Md  No.  5  or  7  varnish 
to  increase  body 

Reduce  at  fountain 
Md  cobalt  drier  (l/4 
to  1  oz.  per  lb.)  or 
paste  drier  (1/2  tc 
1  1/2  oz.  per  lb.) 
Reduce  acidity  to  pH  of 
4.5  to  5.5 

Reduce  with  No.  0  or 
00  varnish 

Use  static  eliminator 
or  tinsel 

Reduce  body  with  No.  0 
or  00  varnish 
Replace  if  possible; 
reduce  ink  as  above 

Reduce  with  No.  0  or 
00  varnish 

Clean  up;  adjust  water 
and  ink 

Change  to  paste  drier; 
use  less 

Adjust  to  pH  of  4.5  to 
5.5 

Increase  ink  flow  to 
protect  image 

Reduce  with  No.  0  or 
00  varnish 
See  above 

Adjust  fountain  blade 


Use  paste  drier  in  all 
but  last-down  color 
Adjust  tack  with  var- 
nish: first  down  color 
tackiest,  others  suc- 
cessively less  tacky 
Run  other  colors  as 
soon  as  possible;  gen- 
erally as  they  set-up 
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Tablt  15*1.~lnk  probltim  and  rtimdits-continiMd 


Problem 


Cause 


Remedy 


19.  Scum 


20.  Show-through 


21.  Slow  drying 


22.  Smudging 


23.  Stripping 


24.  Surface  scratch 


25.  Tinting 


1.  Ink  too  soft 

2.  Too  much  ink 

3.  In^roper  fountain 
solution 

4.  Too  much  drier 

5.  Dirty  dampener 
rollers 


1.  Paper  too  absorbent 

2.  Ink  thinned  with 
solvent 


1.  Not  enough  drier 

2.  Paper  too  acid 

3.  Fountain  solution 
too  acid 


1.  Not  enough  drier 

2.  Drier  not  mixed 
thoroughly 

1.  Glazed  rollers 

2.  Desensitized  rollers 

3.  Too  much  water 

4.  Fountain  solution 
too  acid 

1.  Not  enough  drier 

2.  Too  much  ink 

3.  Non-resistant  ink 


1.  Ink  too  soft 

2.  Fountain  solution 
too  acid 

3.  Not  enough  water 


Increase  body  with  No. 
4  or  5  varnish 
Reduce  flow  at  fountain 
Adjust  pH  to  4.5  to  5.5 

Reduce  amount  of 
drier 

Replace  roller  covers 


Replace  paper  if 
possible 

Replace  ink  with  one 
thinned  with  No.  0  or 
00  varnish 

Add  proper  drier 
Replace  if  possible 
Reduce  to  pH  of  4.5  to 
5.5 


Add  proper  drier 
Remove  ink  from 
fountain  and  rework 

See  above 
Etch  rollers 
Aijust  water/ink 
balance 

Aijust  pH  to  4.5  to  5.5 


Add  drier,  cobalt  if 
possible 
^Just  ink  flow 
^d  wax  compound 
(only  to  last-down  ink) 


^d  No.  5  or  7  varnish 
ikljust  to  pH  of  4.5  to 
5.5 

Clean  up  and  adjust 
ink/water  balance 
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CHAPTER  16 

BINDERY  EQUIPMENT 


The  last  stop  for  nearly  all  jobs  that  go 
through  a  print  shop  is  the  bindery  section. 

1  Bindery  work  includes  such  operations  as  cut- 
jSng,  stapling,  stitching,  folding,  collating, 
.padding,  drilling,  and  wrapping  the  completed 
Job.  Naturally,  the  number  of  bindeiy  opera- 
;tions  performed  depends  on  the  type  of  job.  A 
ample  form  used  in  the  ship*s  office  may  only 

:;r  need  to  be  padded  and  wrapped  to  complete  it. 
On  the  other  hand,  an  order  of  Welcome  Aboard 
booklets  for  new  personnel  reporting  aboard 
your  ship  may  need  to  be  folded,  collated, 

•  stitched,  trimmed,  and  wrapped  before  it  is 
complete.  But  the  majority  of  the  time  the 
bindery  or  finishing  operations  will  oe  a  small 
part  of  the  whole  job. 

Regardless  of  the  number  of  bindery  opera- 
tions or  the  length  of  time  it  takes  to  process  a 

\  job  in  the  bindery,  you  must  keep  in  mind  the 
importance  of  doing  the  work  correctly.  One 

:  mistaken  measurement  or  instruction  in  the 
bindery  can  mean  that  the  complete  job  wUl 
have  to  be  re-run.  Re-runs  are  not  only  a  waste 
of  time  and  materials,  but  they  can  disrupt  the 
workload  schedule  in  the  shop.  Another  point 
that  deserves  special  emphasis  when  you  are 
working  in  the  bindery  is  safety. 


SAFETY  IN  THE  BINDERY 

Accidents  are  caused;  they  don't  just  happen. 
Safety  first  isn't  just  another  slogan  when  it 
comes  to  operating  bindery  equipment.  There 
are  several  safety  measures  you  must  observe 
whenever  you  are  operating  any  type  of  equip- 
ment. 

•  First  of  all,  never  operate  any  equipment 
unless  you  are  thoroughly  familiar  with  its 
controls  and  operating  procedures.  When  in 
doubt,  check  the  manufacturer's  instruction 


manual  or  get  assistance  from  a  qualified  opera- 
tor. 


•  Use  ALL  the  built-in  safety  features  and 
guards  on  the  equipment  you  are  operating. 
Don't  remove  side  plates  or  covers  because  it's 
easier  to  clear  a  paper  jam  when  they  occur. 
Never  attempt  to  cheat  a  safety  device. 

•  Never  attempt  to  clear  a  jammed  machine 
unless  you  have  secured  (disconnected)  the 
power  first. 

•  Qieck  your  clothing  for  loose,  dangling 
ends  before  operating  equipment.  Don't  use  long 
rags  that  can  easily  become  tangled  in  moving 
parts.  Keep  tools  such  as  screwdrivers,  rulers, 
and  small  wrenches  clear  from  operating 
machinery. 

•  Stop  all  equipment  before  oiling  it.  Never 
lubricate  running  machinery. 

•  Operate  electrical  equipment  only  if  it  has 
been  properly  safety  checked  and  tested.  Don't 
attempt  to  make  electrical  repairs  yourself;  call 
an  electrician. 

•  Practice  good  housekeeping.  Don't  let 
paper  or  other  materials  pile  up  around  machin- 
ery. Use  waste  receptacles. 

•  Keep  your  mind  on  your  job.  Many 
bindery  operations  are  boring  and  tedious  and 
you  may  let  your  guard  down:  a  smashed  or 
missing  finger  could  result  from  a  few  moments 
of  inattention. 

•  Call  attention  to  any  unsafe  work  practice. 
No  one  willingly  wants  an  accident  to  occur,  but 
they  usually  aren't  aware  that  what  they  are 
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g        doing  is  unsafe.  Remember-better  safe  than 
'  sorry. 


PAPER  CUTTERS 

The  paper  cutter  shown  in  fig.  16-1  is  typical 
of  the  hand  operated  paper  cutters  found  in 
many  smaller  shops.  These  cutters  are  also  called 
lever  cutters,  because  a  lever  is  used  to  force  the 
knife  through  the  paper.  The  knife  is  lowered 
when  the  lever  handle  is  pushed  down  and  raised 
when  the  lever  is  returned  to  its  upright  posi- 
tion. 

The  cutteis  shown  in  fig.  16-2  are  similar  to 
hand  (lever)  cutters  except  thry  are  power 
operated.  To  lower  the  knife,  you  must  push  or 
pull  two  levers  or  buttons  with  each  hand.  This 
is  a  safety  feature  to  ensure  that  you  will  always 
have  both  hands  clear  of  the  knife  when  the  cut 
is  being  made.  After  the  cut  has  been  made,  the 
knife  automatically  returns  to  its  original  posi- 
tion. 

With  either  type  of  paper  cutter,  lever  or 
automatic,  a  clamp  is  used  to  prevent  the  paper 
lift  from  slipping  when  the  cut  is  made.  A  paper 
lift  is  the  term  that  describes  the  stack  of  paper 
that  is  placed  on  the  cutter  table.  On  some 
cutters  the  clamp  is  raised  and  lowered  by  means 
of  a  large  handwheel  on  top  of  the  cutter,  as 
shown  in  fig.  16-2.  On  other  models,  usually  the 
power  equipped  type,  the  clamp  is  automatically 
lowered  just  before  the  knife  descends  throu^ 
the  paper.  There  are  handwheel  operated  clamps 
or  .tiower  cutters  also. 

Always  place  a  piece  of  chipboard  (liglitcard 
stock  used  as  backing  for  pads  or  tablets)  on  the 
top  and  bottom  of  each  paper  lift  before  cutting 
it.  The  chipboard  on  the  top  will  prevent  the 
paper  clamp  from  indenting  the  sheets  as  it 
holds  them.  The  chipboard  on  the  bottom  of  the 
lift  assures  that  the  cutting  knife  will  cleanly 
pass  through  the  paper  to  the  cutting  stick. 

The  cutting  stick  is  a  square  piece  of  hard- 
wood or  plastic  which  fits  into  a  groove  along 
the  cutter  table.  It  prevents  the  knife  blade  from 
bcLng  damaged  when  it  comes  to  rest  on  the 
cutter  table  after  each  cut.  The  knife  cuts 
through  tlie  paper  and  slightly  into  the  stick 
with  each  cut  In  time,  the  stick  will  become 
worn  and  the  cutter  will  then  stop  cutting 
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FisMre  1&-1.-Hand  operated  paper  cutter. 

completely  through  the  lift.  You  then  will  have 
to  turn  the  stick  over,  or  replace  it  once  all  four 
sides  have  been  used.  A  cutting  stick  is  easily 
removed  from  the  groove  in  the  table  by  prying 
it  up  from  either  end  with  a  screwdriver. 

Continued  use  of  the  cutter  causes  the  knife 
to  become  dull.  A  dull  knife,  or  one  that  has 
become  chipped,  affects  the  quality  of  the  cut, 
leaving  ragged  or  rough  edges  on  the  paper.  The 
knife  may  be  sharpened,  but  it  is  a  process 
requiring  special  equipment  and  training.  Every 
shop  should  have  at  least  one  spare  available  to 
replace  the  one  in  use. 

Unhke  changing  a  cutter  stick,  the  replace- 
ment of  a  cutter  knife  is  a  difficult  job.  You 
should  not  attempt  to  do  it  alone.  The  knife 
must  be  adjusted  so  that  it  rests  evenly,  and  just 
barely  on  the  cutting  stick.  Consult  the 
manufacturer's  instruction  manual  for  the 
correct  knife  replacement  procedures  for  your 
particular  cutter  model  and  remember  all  safety 
precautions. 


OPERATING  A  PAPER  CUTTER 

Sheets  of  paper  are  loaded  onto  the  cutter 
table  in  small  stacks  or  lifts.  The  height  of  the 
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57.449(57C)X 
Figure  16-2-Power  paper  cutters* 

lift  varies  according  to  the  type  of  paper  and  the 
cutting  capacity  of  the  cutter. 


The  sheets  are  jogged  (evenly  aligned)  against 
an  adjustable  metal  bar  called  a  back  gage  and 
one  side  of  the  cutter  table.  The  distance 
between  the  back  gage  and  the  point  where  the 
knife  descends  determines  the  width  of  the  cut. 
The  knife  position  never  changes,  but  you  can 
move  the  back  gage  forward  or  backward  by 
turning  the  handwheel  located  at  the  front  and 
below  the  cutting  table. 

On  most  cutters,  the  cutting  distance  is 
indicated  on  a  sliding  metal  tape  which  passes 
from  the  back  gage  through  a  viewing  window  at 
the  front  of  the  cutter.  The  tape  is  calibrated  to 
1/16  of  an  inch  and  makes  it  possible  to  quickly 
and  accurately  position  the  back  gage. 

On  cutters  not  equipped  with  a  sliding  tape 
measuring  device,  you  must  use  a  rule  to 
measure  the  distance  from  the  back  gage  to  the 
point  where  the  knife  indents  the  cutting  stick. 
Never  use  a  metal  rule  to  take  this  measurement 
because  you  may  forget  and  leave  it  on  the 
cutting  table  in  the  path  of  the  knife  when  the 
cut  is  being  made.  This  metal  to  metal  contact 
will  damage  the  knife. 

Once  you  have  set  the  back  gage,  you  must 
lock  it  in  position  with  a  locking  screw  or  lever 
which  is  located  on  the  back  gage  handwheel. 
The  locking  device  prevents  the  back  gage  from 
moving  as  the  paper  lift  is  jogged  against  it. 
Naturally,  before  the  cutter  can  be  reset  for  a 
different  cut,  the  locking  device  must  be 
released.  When  you  are  jogging  the  paper  against 
the  back  gage,  don't  use  excessive  force  or  you 
will  eventually  mis-align  the  back  gage. 

Each  lift  should  be  jogged  until  the  edges  are 
as  even  as  possible.  (See  fig.  16-3.)  Once  you  get 
the  hang  of  it,  you  will  find  that  jogging  paper  is 
a  fairly  simple  matter.  Large  sheets  are  more 
difficult  to  handle  however.  You  should  riffle 
the  lift  slightly  to  introduce  a  blanket  of  air 
between  the  sheets.  Then  raise  the  lift  slightly 
and  shove  the  stock  loosely  against  the  back 
gage  and  side  of  the  cutter  simultaneously.  Many 
operators  use  a  smooth,  rectangular,  block  of 
plastic  or  wood  to  tap  the  exposed  edges  of  the 
lift.  This  helps  to  ensure  that  the  stock  is  resting 
firmly  against  the  side  and  back  of  the  cutter. 
You  will  also  find  that  if  you  fold  large  sheets  in 
the  manner  shown  in  figure  16-4  it  will  be  easier 
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BEND  STACK  OF  PAPER 
TO  INTRODUCE  AIR. 


DROP  PAPER  AGAINST 
TABLE  TO  JAR  UNEVEN 
SHEETS  IN  PLACE. 
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Figure  16-3.-How  to  jog  small  sheets. 


57.453 

Figure  16^.-0verlapping  large  sheets  in  this  manner 
make  them  easier  to  handle. 


for  you  to  handle  them  when  you  are  loading  or 
unloading  the  cutter. 

How  to  Trim  Paper 

When  you  are  trimming  paper  on  four  sides, 
remember  to  make  the  first  two  cuts  sliglitly 


oversize.  This  will  allow  for  a  little  trim  on  the 
other  two  sides  when  you  trim  them  to  the  final 
size. 

Always  place  the  guide  or  most  even  side  of 
your  paper  against  the  back  gage  when  you 
make  your  first  cut.  When  you  make  your 
second  cut,  turn  the  paper  and  jog  the  smooth- 
cut  edge  against  the  side  guide  so  that  this  cut 
will  be  at  right  angles  to  the  first  one.  When 
making  your  third  and  fourth  cuts,  set  the  back 
gage  to  the  final  dimensions  for  the  sheets.  It  is 
not  necessary  to  push  the  paper  against  the  side 
guide  after  the  second  cut.  If  you  use  only  the 
back  gage,  you  should  try  to  center  the  stock  on 
the  table,  however,  so  as  to  minimize  pressure 
on  the  weaker  ends  of  the  gage. 

How  to  Trim  Books 

When  books  or  pamphlets  are  trimmed,  you 
should  set  the  cutter  for  the  desired  distance  and 
place  them  in  the  machine  with  the  bound  edge 
(backbone)  toward  the  back  guge.  There  are 
attachments  called  book  guides,  which  clamp 
onto  the  back  gage.  These  guides  will  hold  down 
the  back  edges  and  prevent  the  books  from 
slipping.  If  book  guides  are  not  available,  you 
should  bring  the  clamp  down  slowly  while 
liglitly  forcing  the  bo&ks  against  the  back  gage 
with  a  block  of  wood  or  plastic.  Cut  all  of  the 
books  along  the  face  (right  side)  before  resetting 
the  cutter.  Then  reset  it  for  the  foot  (bottom) 
cut.  ^ 

In  order  to  equalize  the  pressure  of  the  clamp 
on  the  stack  of  books  during  the  head  and  foot 
cuts,  you  should  flop  the  top  half  of  the  stack 
over  from  right  to  left.  (See  fig.  16-5.)  This  will 
give  the  stack  an  equal  amount  of  backbone  on 
each  side,  and  allow  the  clamp  to  exert  its 
pressure  evenly. 

After  making  the  foot  cut,  reset  the  back  gage 
and  make  the  head  cut.  Leave  the  books  stacked 
just  as  they  come  from  the  cutter  for  ease  in 
wrapping  after  the  job  is  completed. 

On  some  paper  cutters,  the  back  gage  is  built 
in  3  sections  which  may  be  set  together  or 
separately.  You  can  set  the  center  section  for 
trimming  the  face  of  the  books  and  the  side 
sections  for  trimming  the  head  and  foot.  Using 
this  method,  you  can  work  out  a  production 
system  that  will  produce  a  stack  of  books 


TAKE  TWENTY-FIVE  TO  TWO 
HUNDRED  UNEVEN  SHEETS. 


STRETCH  BOTTOM  SHEETS 
TAUT  TO  INTRODUCE  A 
BUNKET  OF  AIR  BETWEEN 
EACH  SHEET. 
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Figurt  16-5.-How  to  stack  books  for  trimming  along  the 
top  and  bottom. 


trimmed  on  3  sides  every  time  the  knife  des- 
cends. 

Cutting  From  A  Stock  Sheet 

Estimating  how  much  paper  stock  will  be 
required  for  a  particular  job  is  an  important 
operation.  You  must  cut  the  largest  possible 
number  of  pieces  from  the  stock  or  prime  sheet. 

If  it  is  necessary  to  cut  the  stock  sheet  in 
halves  or  quarters,  you  will  have  no  trouble.  (See 
fig.  16-6.)  But  if  the  required  size  doesn't  cut 
out  of  the  stock  sheet  evenly,  you  must  figure 
out  how  to  cut  the  sheet  with  the  least  amount 
of  waste. 

Suppose  you  must  cut  3"  X  5"  cards  from  22 
1/2"  X  28  1/2"  stock.  You  should  figure  the 
3-inch  cut  along  both  the  22  1/2"  and  the  28 
1/2"  dimensions.  You  shoulcfealso  try  the  5-inch 
cut  both  ways  to  see  which  works  out  better. 


5X3 


22  1/2  X  28  1/2 
7      X5=  35 


3X5 


22  1/2X  28  1/2 
4     X9=  36 


By  the  process  of  cancellation,  you  will  find 
that  in  the  first  case,  3  goes  into  22  1/2  seven 
times,  and  5  goes  into  28  1/2  five  times.  This 
means  that  you  can  make  seven  3-inch  cuts 
along  the  22  1/2-inch  side,  and  five  5-inch  cuts 
along  the  28  1/2-inch  dimensions.  Seven  times 
five  is  35,  which  is  the  number  of  3  X  5  pieces 
that  can  be  cut  from  one  22  1/2"  X  28  1/2" 
stock  sheet. 

In  the  second  case,  four  5-inch  cuts  can  be 
made  along  the  22  1/2"  side,  while  nine  3-inch 
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Figure  16*6.-Cuttlng  paper  from  a  stock  sheet 


cuts  can  be  made  on  the  28  1/2-inch  side.  Nine 
times  four  is  36-so  you'd  apparently  get  more 
pieces  by  using  the  second  method. 

However,  the  trim  must  also  be  considered.  In 
both  cases  you  have  something  left  over  after 
the  cuts  just  described.  In  the  first  case  the  trim 
amounts  to  1  1/2  inches  on  one  side  and  3  1/2 
inches  on  the  other.  In  the  second  case,  it  is  2 
1/2  inches  on  one  side  and  1  1/2  inches  on  the 
other.  You  should  make  a  diagram  of  the  stock 
sheet,  like  that  shown  in  figure  16-7,  to  see  if 
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FIflurt  1S-7.-.TW0  ways  of  cutting  3"  X  5"  cards  from  a 
22VrX2BVr  stock  shcit 


you  can  find  a  way  to  utilize  your  trim*  You  will 
notice  that  the  trim  in  the  second  case  is  useless, 
but  in  the  first  case  it  can  be  used  to  make  4 
extra  pieces  of  the  required  (3  X  5)  size.  You 
can  add  these  to  the  35  you  already  have, 
making  a  total  of  39  pieces  by  this  method. 

But  this  business  is  tricky.  If  you  use  a 
different  arrangement,  like  the  one  in  figure 
16-8,  you  will  find  that  you  can  get  40  pieces 
out  the  sheet.  Try  several  arrangements-then 
use  the  one  that  will  give  you  the  most  pieces. 
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Figure  different  arrangement  sometimes  yields 

more  pieces  per  stock  :xheet. 


Figuring  Stock  Sheets  Required 

Once  you  know  how  many  pieces  can  be  cut 
from  a  single  stock  sheet,  it  is  a  simple  matter  to 
determine  how  many  stock  sheets  will  be  needed 
for  a  job.  Just  divide  the  total  number  of  pieces 
required  by  the  number  of  pieces  you  can  cut 
from  one  stock  sheet.  For  example,  suppose 
your  job  calls  for  15,000  finished  pieces,  size  3" 
X  5"*  As  you  have  just  seen,  you  can  get  40  such 
pieces  from  a  22  1/2"  X  28  1/2"  stock  sheet,  so 
divide  the  15,000  by  40.  This  gives  you  375, 
which  is  the  number  of  stock  sheets  you  will 
need.  Of  course  you  must  allow  extra  sheets  for 
spoilage.  Cutting  a  few  extra  sheets  at  the 
beginning  is  cheap  insurance  against  an  in- 
complete job  or  a  press  shut  down  waiting  for 
additional  paper.  As  a  general  rule  you  should 
allow  about  10  percent  for  waste  on  runs  of  500 
or  less,  but  on  the  longer  run  Jobs  this  can  be 
reduced  to  2  to  3  percent. 

Care  of  the  Cutter 

Under  normal  conditions,  little  maintenance 
is  required  for  paper  cutters.  When  you  are 
operating  a  power  cutter,  be  alert  for  a  down- 
ward creep  of  the  knife  blade  after  it  has 
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returned  to  its  original  position  upon  com- 
pletion of  the  cut.  This  signals  that  the  clutch 
mechanism,  which  operates  similarly  to  an  auto- 
mobile brake,  is  wearing  and  requires  adjust- 
ment. Since  the  adjustment  procedures  vary 
from  one  type  of  cutter  to  another,  consult  the 
c^rator*s  manual  for  the  adjustment  instruc- 
tions for  the  particular  cutter  in  your  shop. 

The  cutter  table  and  other  machined  surfaces 
should  be  cleaned  monthly.  In  many  shops,  a 
light  coat  of  Vv'ax  is  applied  to  the  table  surface 
after  it  has  been  cleaned.  In  addition  to  protect- 
ing it  from  rust,  the  wax  provides  a  smooth, 
hard  coating  to  the  table. 

FOLDING  MACHINES 

In  large  commercial  shops,  and  in  the  Navy's 
printing  plants  ashore,  folding  is  a  major  bindery 
operation.  Large  folding  machines,  similar  to 
those  shown  in  figures  16-9  and  16-10,  are  used 
to  fold  large  size  press  sheets  including  16-  and 
32-page  signatures,  maps,  and  charts.  In  addition 
to  the  folding  units,  large  folders  are  often 
equipped  with  attachments  for  trimming, 
perforating,  scoring,  and  pasting  of  the  sheets. 
These  operations  can  be  done  quickly  and 
simply  in  one  pass  through  the  folder. 

Smaller  print  shops,  including  most  shipboard 
shops,  have  less  demand  for  folding  work.  In 
many  cases,  their  folding  workload  can  be 
handled  by  hand  or  by  the  use  of  smaller  table 
top  folding  machines  as  shown  in  fig.  1 6-1 7. 

Figure  16-11  shows  the  types  of  folds  that 
can  be  made  on  a  folding  machine.  Parallel  folds 
consisi  of  one  or  more  folds  in  the  same 
direction  and  right  angle  folds  consist  of  two  or 
more  folds  in  different  directions.  Only  one 
folding  unit  is  required  to  produce  parallel  folds, 
but  the  machine  must  have  two  folding  units  if 
it  is  to  produce  right  angle  folds.  If  it  has  only 
one  folding  unit,  after  the  sheets  have  been 
folded  once,  they  must  be  run  through  the 
folder  a  second  time  to  produce  the  right-angle 
fold. 

Types  of  Folders 

There  are  two  ba'sic  types  of  folding 
machines:  knife  folders  and  buckle  folders.  Both 
types  produce  the  fold  by  forcing  the  paper 


between  rollers,  as  shown  in  figures  16-12  and 
16-13.  The  buckle  folders  are  more  versatile  and 
are  the  type  you  will  operate  in  the  Navy. 

Large  Folding  Machines 

Large  folding  machines  consist  essentially  of  a 
feeder,  a  conveyor  or  register  table  similar  to  the 
feedtable  on  an  offset  press,  one  or  more  folding 
units,  and  a  delivery  unit.  (See  fig.  16-10.) 

Feeder  Units 

There  are  three  types  of  feeder  units  found  on 
folding  machines:  friction,  pile,  and  continuous. 

On  the  machines  equipped  with  the  friction 
feeders  the  stock  is  fanned  out  and  placed  in  an 
inclined  feed  tray.  Gravity  moves  the  leading 
edge  of  the  top  sheet  of  the  fanned-out  pile 
against  a  rotating  rubber  wheel,  which  forces  the 
sheet  onto  a  re^ster  table.  Moving  conveyor 
tapes  or  rollers  then  cany  the  sheet  down  the 
table  to  the  folding  unit.  Some  friction-fed 
folders  have  only  one  folding  unit  and  can 
produce  only  simple  parallel  folds;  others  have 
two  units  and  can  produce  both  parallel  and 
right  angle  folds.  The  sheets  come  out  of  the 
folding  unit  folded  and  ready  for  packaging. 

You  can  load  the  friction-type  feeder  while 
the  folder  is  in  operation  by  inserting  a  fanned- 
out  lift  under  the  stock  being  fed. 

The  pile  feeder,  shown  in  figure  16-10  is 
similar  in  many  respects  to  the  feeder  on  the 
offset  press.  The  paper  is  loaded  onto  an 
elevating  platform  that  raises  automatically  . 
the  sheete  are  fed  into  the  machine.  A  pile 
height  governor  regulates  the  height  of  the  stack 
and  also  helps  to  control  the  sheets  as  they  are 
floated  by  the  blast  of  air  from  the  blew  pipe  at 
the  front  of  the  pile.  A  revolving  suction  wheel 
picks  up  the  top  sheet  from  the  stack  and  forces 
it  under  a  set  of  rubber  rollers  and  a  caliper  onto 
the  repster  table.  If  more  than  one  sheet  passes 
under  the  caliper,  the  caliper  will  bind  and  trip 
off  the  suction  to  stop  the  sheets  from  feeding. 

Since  the  movement  of  the  side  guide  on  the 
register  table  is  limited,  the  stock  is  generally 
aligned  wiih  the  side  guide,  and  this  means  that 
the  sheets  are  generally  positioned  on  the  left 
side  of  the  feed  table,  rather  than  centered  on  it. 
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Figure  IB-a-Thre.  type*  of  folder,:  A,  Friction  feed;  B.  Pile  feed;  and  C.  Continuous  feed. 
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The  continuous  feeder,  shown  in  figure  16-9, 
has  the  same  featu;es  for  separating  and  feeding 
the  stock  as  the  pile  feeder,  but  the  stock  must 
be  loaded  into  it  in  a  different  manner.  You 
must  stop  the  feeder  to  load  the  pile  feeder,  but 
the  continuous  feeder  can  be  loaded  while  the 
machine  is  ninning.  The  operator  simply  places  a 
hundred  or  more  sheets  on  the  top  loading 
board,  fanning  them  out  to  start  the  sheet 
separation.  Conveyor  tapes  then  carry  the  sheets 
down  from  the  second-story  loading  board  in  a 
continuous  stream  to  a  suction  wheel  which 
sei^rates  the  sheets  and  forces  them  onto  the 
register  table  one  at  a  time.  The  signatures  must 
be  loaded  upside  down  on  this  type  of  feeder  in 


order  to  be  in  the  correct  position  when  they 
reach  the  suction  wheel. 

Register  Table 

The  register  table  is  similar  to  the  feedboard 
on  the  offset  press.  It  is  equipped  with  a  series 
of  conveyor  tapes  or  steel  rollers  which  run 
diagonally  to  carry  the  sheet  to  the  left  against  a 
side  guide  equipped  with  a  series  of  glass  or 
metal  balls.  These  balls  help  control  the  speed 
aiSd  registration  of  the  sheet  as  it  travels  down 
the  register  table.  There  are  also  various  hold- 
down  rotls  and  paper  guides  which  aid  in 
controijng  the  sheet. 
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A.  Feeder  ^-  Second  Fold  Unit 

B.  Register  Table  E.  Third  fold  Unit 
a  First  Fold  Unit  F.  Delivery  Unit 


Figure  16- 10. -Major  components  of  a  large  pile  fed  folding  machine. 


Folding  Unit 

At  the  end  of  the  register  table,  the  sheet 
passes  between  two  rollers  whicli  force  it  into  a 
metal  chule  called  a  fold  plate.  The  sheet  travels 
up  the  chute  until  it  is  stopped  by  a  metal  bar 
known  as  the  fold  plate  stop.  Since  it  can  go  no 
farther,  it  buckles  and  passes  through  the  folding 
rollers  below.  These  rollers  crease  the  sheet  to 
complete  the  fold  and  also  force  it  to  travel  on. 
The  fold  plate  stop  is  adjustable  and  you  can 
raise  or  lower  it  to  regulate  the  distance  tffe 
sheet  travels  up  the  chute,  thus  controlling  the 
width  of  the  fold. 


The  adjustment  of  the  rollers  in  the  folding 
unit  is  very  important.  If  they  are  too  loose  ^r  if 
they  have  more  pressure  at  one  end  t!i?in  at  the 
other,  they  will  allow  the  paper  to  slip  and  the 
fold  will  be  crooked.  The  roller  pressure  is  varied 
according  to  the  type  of  stock  being  run.  A 
heavy  stock  folded  against  the  grain  ^^enerally 
requires  more  pressure  than  iiglit  stock. 

If  the  sheets  are  small  and  the  stock  is  not  too 
thick,  the  rollers  in  all  folding,  units  can  be  set 
for  constant  pressure  (in  contact  with  one 
anotlier).  But  if  the  sheets  are  fairly  thick  and 
bulky  after  they  have  bc'*n  folded  in  the  first 
folding  unit  the  rollers  ii  the  second  and  third 
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Deflectors 


PARALLEL  FOLD.    ACCOROIOM  FOLD.    WCHT-AHCLE  FOLO. 

Rgure  16>11.-Types  of  foldiL  ParaNel  folds  consist  of 
one  or  mon  folds  in  the  same  direction.  Ri^t  an^ 
folds  consist  of  two  or  more  folds  in  different 
directions.  An  accoidion  fold  is  generally  used  on 
maps  and  charts 
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Fiffiw  16-12-How  the  icnife  folder  operates.  Compare  its 
operation  to  the  roller  folder. 


folding  units  should  be  set  for  suspended  pres- 
sure (separated  by  a  distance  equal  to  the 
thickness  of  the  folded  signature)  to  prevent 
excessive  bounce  and  vmnkling  and  splitting  of 
the  stock. 


If  another  fold  is  to  be  made  in  the  same 
direction,  after  the  sheet  leaves  the  fust  fold 
plate  it  passes  into  a  second  fold  plate  where 
another  fold  is  made.  But  if  no  other  folds  aie  to 
be  made  in  this  direction,  the  openings  in  the 
subsequent  fold  plates  are  covered  with  metal 
bars,  called  deflectors.  The  deflectors  prevent 
the  sheet  from  entering  the  fold  plates,  and  the 
sheet  passes  through  the  remaining  rollers  with- 
out being  buckled  or  folded. 

After  the  sheet  leaves  the  first  folding  section 
it  travels  on  to  the  next  folding  section  fw 
additional  folds  (or  if  no  more  folds  arc 
required,  out  to  the  delivery  unit). 

Cross  Carriers 

If  a  right-an^e  fold  is  required,  as  the  sheet 
comes  out  of  the  first  folding  section,  it  travels 
onto  a  series  of  metal  rollers  called  cross  carriers. 
They  carry  it  against  another  side  guide  which 
consists  of  two  revolving  wheels.  These  wheels 
change  the  direction  of  the  sheet  and  force  it 
into  the  second  folding  unit. 

Another  type  of  cross  carrier,  consisting  of  a 
powered  roller  set  at  a  90°  angle  to  the  fiist 
folding  section,  is  shown  in  fig.  16-14.  In  this 
type  of  carrier,  the  inertia  of  the  sheet  being 
ejected  from  ihz  iasX  unit  forces  the  sheet  under 
a  set  of  hold-down  marbles  and  against  a  side 
guide.  The  side  guide  and  marbles  register  and 
control  the  sheet  as  it  is  carried  to  the  next  fold 
unit  by  the  cross  carrier  rollers. 

Scoring 

Naturally,  after  2  or  3  parallel  folds  have  been 
made,  it  is  hard  to  fold  a  large,  bulky  sheet  in 
the  other  direction.  Therefore,  when  right-angle 
folds  are  required,  the  sheet  is  generally  scored 
with  scoring  wheels  which  break  the  stock  where 
the  crease  is  to  go.  Work  may  be  score '  as  it 
comes  out  of  any  of  the  folding  units.  '  .ra- 
ting and  cutting  blades  may  also  be  useu  .  .ly 
of  these  points  instead  of  the  scoring  wheels 
(See  fig.  16-15,) 

If  more  folds  are  necessary  after  the  sheet 
leaves  the  second  folding  unit,  it  is  run  over 
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Figure  16-ia-How  the  roller  folde.  operates. 
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SECOND  FOLD  SECTION 
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Figure  1fr14w-Die9ram  of  a  folder  hwing  crow  carriers 
et  a  9(f  angle  to  tfie  first  fold  unit. 


another  set  of  cross-carriers  into  a  third  folding 
unit.  The  sheet  finally  emerges  from  the  folding 
unit  onto  a  moving  canvas  belt  in  the  deli*ery 
unit  (stacker). 

Stacker 

On  most  folders,  the  stacker  is  interchange- 
able with  the  cross  carrier  sections.  You  can 
remove  the  cross  carrier  and  attach  the  stacker 
in  its  place  at  any  point  where  no  more  folds  are 
required.  If  the  sheet  requires  only  a  single  or 
parallel  fold,  the  operator  generally  places  the 
stacker  after  the  first  folding  unit.  If  right-angle 
folds  are  necessary,  he  may  place  it  after  the 
second  folding  unit,  and  so  on.  Thus  the  sheet 
does  not  have  to  travel  through  ttie  entire 
machine,  when  only  simple  folds  are  required. 


Folding  Impositions 

The  imposition,  or  arrangement,  of  the  pages 
on  the  signature  is  highly  important.  It  rmst  be 
planned  before  the  job  is  printed.  The  stripper 
should  consult  the  binderyman  before  he 
prepares  his  flats  in  order  to  avoid  a  slip-up  tfiat 
might  necessitate  time-consuming  hand  folding. 

The  imposition  must  be  planned  so  that  the 
-pages  will  be  in  their  proper  order  after  the 
signature  is  folded.  Figure  16-16  shows  some  of 
the  different  impositions  that  can  be  used  for 
the  folding  machine.  This  chart  is  only  intended 
as  a  guide,  however,  and  you  will  find  that  many 
of  these  impositions  can  be  varied  or  folded  in  a 
different  manner. 

TABLE  TOP  FOLDING  MACHINES 

Shown  in  fig.  16-17  is  a  17"  X  22"  table  top 
folder  manufactured  by  the  Challenge  Machin- 
ery Co.  This  machine  is  similar  in  operation  and 
set-up  to  the  smaller,  compact  folders  you  will 
find  aboard  ship.  It  is  friction  fed  and  can 
handle  single  or  double  parallel  folds.  It  also  can 
slit,  score,  or  perforate  the  sheets  by  the 
addition  of  specis^  attachments. 

Feeder  Setup 

When  loading  stock  on  the  paper  platform 
you  can  place  a  stack  of  approximately  50 
sheets  under  the  feed  cap  (G)  or  you  can  place  a 
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Rquw  16-15.-Sooring  wfiMls  may  be  located  on  either 

tfie  upper  or  lower  siwftt.  depending  upon  which  way 

the  sheet  is  folded. 

larger  lift  under  the  feed  cap  by  fanning  the 
stack  so  that  the  to.'  .uost  sheets  overhang  the 
others  and  wiU  be  caught  and  fed  into  the 
machine  one  sheet  at  a  time  in  the  manner 
shown  in  figure  i6-I8.  An  extension  bar  is 
provided  for  use  when  the  fanned  stack  is  too 
long  for  the  platform. 

Center  the  paper  on  the  platform;  then  loosen 
the  posts  (B)  shown  in  figure  16-17,  and  move 
the  paper  guides  (A)  up  against  the  pile  and  lock 
them  in  place. 

The  rubber  feed  roller  (A)  shown  in  figure 
16-1 8  acts  as  a  caliper  for  the  stock  preventing 
more  than  one  sheet  at  a  time  from  being  fed 
into  the  machine.  To  set  it,  raise  the  feed  cap 
and  sUp  a  sheet  of  the  stock  to  be  folded 
underneath  the  roller.  Then  adjust  with  screw 
(B)  shown  in  figure  16-J  7.  A  clockwise  turn  of 
the  screw  increases  the  pressure  and  vice  versa. 
Adjust  until  the  sheet  is  held  with  a  very  slight 
pressure. 

Fold  Plates 

This  machine  has  two  fold  plates.  The  upper 
fold  plate  is  longer  than  the  bottom  one.  If  only 
one  fold  is  required,  you  can  turn  the  fold 
selector  knob  on  the  far  side  of  the  machine  to 
prevent  the  paper  from  going  into  the  lower  fold 
plate.  You  can  also  remove  the  upper  fold  plate 
from  the  machine  and  place  the  No-Fold 
Deflector  Plate  shown  in  figure  16-19  in  its 
place.  When  this  is  done,  only  the  bottom  fold 
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plate  will  be  in  use.  If  you  wish  to  run  the  paper 
through  without  folding  it,  as  when  you  are 
perforating  the  sheets,  place  the  deflector  plate 
in  the  machine  and  turn  the  fold  selector  knob 
to  prevent  the  paper  from  entering  the  lower 
fold  plate. 

To  instaU  the  fold  plates  push  them  in  along 
the  sUdes  provided  until  they  catch  and  are  held 
firm.  To  remove,  raise  them  slightly  and  pull 
out 

You  can  set  the  fold  plates  for  the  width  of 
the  fold  by  loosening  the  screws  (E)  shown  in 
figure  16-19  and  moving  the  fold  plate  stop 
manually  until  it  is  at  the  correct  position  on  the 
scale  provided  on  the  front  of  the  fold  plate. 
TTie  knob  (F)  is  for  making  minute  adjustments. 
Most  operators  remove  the  bottom  fold  plate 
from  the  machine  when  setting  it.  On  some 
machines  you  can  set  the  fold  plate  stop  at  a 
sUght  angle,  if  necessary,  when  the  sheets  are  not 
cut  true. 

Fffst  RoOer  Pressure  Adjustment 

You  can  adjust  tension  on  the  first  metal 
roller  to  accommodate  stock  of  varying  thick- 
nesses or  to  cause  one  side  of  the  paper  to  enter 
the  fust  fold  plate  faster  than  the  other,  thus 
allowing  for  badly  cut  sheets. 

No  adjustment  is  necessary  for  most  paper 
stocks,  but  for  thin  paper,  which  has  a  tendency 
to  wrinkle,  you  should  turn  the  knobs  (D) 
shown  in  fig.  16-19  clockwise  to  release  the 
tension  on  the  first  roller.  Turn  the  knobs  in  the 
opposite  direction  to  accommodate  heavy  stock 
or  extremely  smooth  coated  stock. 

Stacker  Controls 

Figure  16-20  shows  the  stacker  controls.  As 
the  folded  sheets  emerge  from  the  machine,  they 
are  carried  by  two  rubber  conveyor  belts  under 
the  stop  wheels  (A)  and  finally  out  to  a  receiving 
tray  where  they  are  stacked  until  they  can  be 
removed  from  the  machine. 

You  can  move  the  stop  wheels  fonvard  or 
backward  along  the  rod  to  which  they  are 
attached.  They  should  be  set  to  rest  on  the  front 
edge  of  the  folded  sheet  as  it  comes  out  of  the 
folding  unit.  The  counterweight  (B)  can  also  be 
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Figure  16-16.— Holding  impositions. 


Chapter  16~BINDERY  EQUIPMENT 


A.  Paper  Guides  (2) 

B.  PosU  (2) 

C.  Feed  Roller  Adjusting  Screw 

D.  First  Metal  Roller  Adjusting  Screw 
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E.  Feed  Cap 

F.  Fold  Plate  Adjusting  Screws  (2) 

G.  Minute  Adjustment  Knob  for  Fold  Plate 


Figure  16-17.-.Table  top  folding  machine. 
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A.  Rubber  Feed  Roller  Which  Acts  As  A  Caliper  for  the 

Stock, 
a  Feed  Cap 

Figure  16-ia-Load  the  stock  into  the  feeder  in  this 
manner. 


moved  forward  or  backward  for  different  types 
of  stock.  Moving  it  away  from  the  folding  unit 
creates  more  pressure  on  the  stop  wheels  and 
vice  versa.  The  receiving  tray  simply  hooks  onto 
the  conveyor  table.  You  can  remove  or  install  it 
easily. 


57.667X 

Figure  1 6-1 9.- No-f old  deflector  plate. 

The  paper  depressors  (E)  should  be  adjusted 
to  just  clear  the  folded  sheets  as  the  paper 
emerges  from  the  folding  unit.  You  can  remove 
the  paper  stack  support  rod  (F)  to  which  these 
depressors  are  attached  by  pushing  in  on  at 
the  near  side  of  the  machine.  This  will  release  it 
at  the  far  side  and  you  can  then  remove  it  from 
the  folder. 

The  rubber  transportation  rollers  should  be 
moved  sidewise  as  necessary  to  accommodate 
different  widths  of  stock.  They  are  held  in  place 
with  setscrews.  Set  them  about  1/2"  in  from  the 
edges  of  the  sheet. 
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A.  Stop  wheels. 
B*  Counterweight. 
C.  Metal  hold  down. 
D*  Receiving  tray. 
E.  Paper  depressor. 

Paper  stack  support  rod. 


Figure  16-20.— Stacker  controls. 
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Figure  16-21.-Variou$  scoring  wheels  arrangements. 


Scoring,  Slitting,  Perforating 

When  the  machine  is  to  be  used  to  score,  slit, 
or  perforate,  you  must  add  special  wheels  to  the 
upper  and  lower  transportation  axles.  These 
axles  are  located  at  the  back  of  the  machine  in 
front  of  the  receiving  tray.  Various  wheel 
arrangements  are  shown  in  fig.  16-21. 

Removing  the  Transportation  Axles 

To  remove  the  upper  transportation  axle 
when  adding  scoring  wheels,  slitters,  or  perfora- 
tors, raise  it  until  the  bearing  lock  snaps  into 
place  under  the  bronze  bearing.  Then  loosen  the 
setscrew  and  move  the  bushing  out  of  the 
bearing  toward  the  center  of  the  machine.  Push 
the  entire  shaft  into  the  bearing  and  you  will 
find  it  simple  to  remove  the  shaft  from  the 
machine. 

To  add  additional  lower  transportation 
rollers,  slitting  wheels  or  perforating  wheels  to 
the  lower  transportation  axle,  remove  clip  (D) 
shown  in  figure  16-22  and  tap  out  pins  (B)  from 


the  eccentrics  (A).  Loosen  the  setscrews  in  all 
transportation  rollers  or  wheels.  Push  the  axle  to 
the  right  out  of  the  side  frame  far  enough  to 
enable  you  to  remove  the  eccentric  rollers  or 
gears.  Do  not  push  the  axle  entirely  out  of  the 
machine.  When  replacing  the  eccentrics,  be  sure 
that  their  high  sections  are  on  opposite  sides  of 
the  axle  so  that  the  forks  on  the  conveyor  table 
can  be  activated. 


GATHERING 

Before  a  multipage  job  can  be  bound,  it  is 
assembled  in  correct  sequence.  This  procedure  is 
known  as  gathering,  although  the  term  collating 
in  recent  years  has  come  about  to  be  used 
interchangeably  with  gathering.  Collating  cor- 
rectly describes  the  process  of  checking  gathered 
pages  or  signatures. 

If  the  job  is  to  be  bound  along  the  fold 
(saddle),  the  signatures  must  be  inserted  into 
one  another  in  sequence.  To  gather  folded 
signatures  by  hand,  place  the  signatures  in  stacks 
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Figure  Loosening  lower  transportation  axle. 


stitched  or  punched.  As  you  can  see  in  figure 
16-23  these  sheets  are  assembled  in  sets,  in  the 
same  manner  as  you  assemble  the  loose  pages  for 
a  book  that  is  to  be  side  stitched  except  that 
they  are  stacked  in  a  pile  instead  of  being 
crisscrossed.  When  you  have  enough  sets  for  a 
single  pad  or  book  (generally  25  sets  of  triplicate 
forms  or  50  sets  of  duplicates)  you  should  place 
a  piece  of  chipboard  on  the  pile  and  continue 
with  the  next  pad  or  book.  If  forms  are  to  be 
stapled  or  stitched  instead  of  padded,  the 
capacity  of  the  stitching  equipment  will  govern 
the  number  of  sets  that  can  be  included  in  each 
book.  In  any  case,  you  should  try  to  work  with 
multiples  of  25  sets. 


on  a  table  with  the  lowest  numbered  pages  on 
the  left.  Then  starting  at  the  right  side,  pick  up 
the  signature  on  the  top  of  ^he  first  stack  and 
insert  it  in  the  fold  of  the  signature  from  the  top 
of  the  stack  next  to  it.  Continue  this  operation, 
working  to  the  left  until  one  signature  has  been 
taken  from  each  stack.  The  completed  units  of 
assembled  signatures  are  stacked  in  a  crisscross 
pattern  to  keep  them  separated  until  they  are 
stapled  or  stitched. 

The  procedure  for  assembling  flat,  unfolded 
sheets  which  are  to  be  stitched  along  the  edge  is 
similar  to  the  one  just  described,  except  that  the 
pages  are  placed  one  on  top  of  another  instead 
of  being  inserted  one  into  the  other.  You  may 
work  froiii  the  right  to  the  left  in  both  cases, 
and  you  should  always  criss-cross  the  gathered 
pages. 

There  are  so  many  methods  of  gathering  that 
it  would  be  difficult  to  try  to  describe  them  all 
here.  Some  binderies  are  equipped  with 
revolving  round  tables  and  you  can  simply  sit 
before  the  table  and  pick  up  the  sheets  as  the 
table  rotates.  There  are  also  gathering  racks,  foot 
and  power  operated  machines,  and  the  time- 
tested  method  of  picking  up  the  sheets  from  the 
stacks  as  you  walk  around  a  table. 

Many  office  forms  are  needed  in  duplicate  or 
triplicate.  These  duplicate  or  triplicate  forms  are 
generally  printed  on  different  colors  of  stock 
and  are  frequently  numbered.  This  means  that 
the  binderyman  must  assemble  them  in  sets  of 
the  proper  sequence  before  they  can  be  padded. 


COLLATING 

The  process  of  checking  the  assembled  book 
to  see  that  all  signatures  have  been  included  and 
that  they  are  in  proper  sequence  is  known  as 
collating.  In  the  case  of  small  pamphlets  this 
may  amount  to  nothing  more  than  riffling 
through  the  pages  of  the  assembled  booklet.  In 
the  case  of  larger  publications,  a  collating  mark 
is  usually  printed  in  the  gutter  of  each  signature 
in  such  a  position  that  it  will  appear  along  the 
outside  fold  (backbone)  of  the  folded  signature. 
The  collating  mark  is  dropped  a  uniform 
distance  on  each  succeeding  signature  so  that 
when  all  the  signatures  are  gathered  in  the 
correct  sequence,  the  collating  marks  will  appear 
as  a  diagonal  Hne  down  the  spine  of  the  book. 
(See  fig.  16-24.) 

This  enables  you  to  tell  at  a  glance  whether 
the  signatures  are  in  the  correct  sequence.  Some 
shops  print  a  numerical  collating  mark  on  the 
first  page  of  each  signature  to  aid  in  identifying 
and  laying  out  the  signature  for  gathering.  (See 
fig.  16«25.) 


PADDING  AND  BINDING 

After  the  job  has  been  properly  assembled 
and  trimmed  on  the  cutter,  it  is  ready  for 
padding  and  binding.  (Sometimes  it  is  bound 
before  it  is  trimmed,  but  this  procedure  is 
optional.) 
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PICK    UP  CORNER  OF  ORIGINAL 
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PLACE     BOTtI    ON  TRIPLICATE 
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IT  UP.  TABLE  . 


AND   STACK    IN   AN  FVFN  t>ILE 

57.476 

Figure  1&23l*-How  to  assemble  triplicate  forms. 

The  type  of  binding  done  in  the  average 
print  shop  is  not  the  same  as  that  done  in  large 
binderies  which  specialize  in  that  kind  of  work. 
Bookbinding  is  an  art  in  itself.  It  has  no  place  in 
the  small  job  shop.  Almost  all  print  shops  do  the 
simpler  forms  of  binding,  such  as  stapling  small 
books  and  pamphlets,  however,  and  padding  is  a 
standard  operation  in  any  small  print  shop. 

Padding 

Padding  is  the  process  of  making  pads  or 
tablets  by  cementing  the  edges  of  the  stack  of 
sheets.  A  pad  generally  consists  of  from  50  to 
100  sheets  of  paper  and  a  chipboard  back.  The 
paper  is  jogged  as  evenly  as  possible  and  stacked 
on  a  table  or  in  a  padding  press,  like  the  one 
shown  in  figure  16-26.  You  must  always  clamp 
the  sheets  or  weight  them  down  as  as  to  force 
their  edges  together  to  form  a  smooth  surface 
for  the  padding  cement. 
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Figure  16-24.-Collating  marks  printed  along  the  spine  of 
each  signature. 
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Figure  16-25.-Numerical  collating  mark  on  the  first  page 
of  a  signature. 
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PLACE  SIDE  OF  PAPER  TO  BE 
PADDED  AGAINST  THE  BACK  OF 
THE  ALIGNMENT  BOARD. 


ATTACH     TOP    BOARD  AND 
APPLY  NECESSARY  PRESSURE 
WITH  WING  NUTS  SUPPLIED. 


REMOVE  PRESSURE  UNIT  FROM 
STACKING  RACK  AND  APPLY 
PADDING  CEMENT. 


Figure  16-26.— Using  a  padding  press. 
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The  padding  cement  used  aboard  ship  is  a 
white,  water  soluble  liquid  with  a  thick,  creamy 
appearance.  It  can  be  applied  to  the  edges  of  the 
paper  with  an  ordinary  paint  brush,  as  shown  in 
the  illustration.  It  dries  within  a  few  hours  to 
form  a  flexible,  rubbery  substance  that  binds  the 
pages  together.  One  coat  of  cement  is  usually 
enougli,  but  a  second  and  even  a  third  coating  is 
sometimes  applied  to  give  the  pad  additional 
strength.  Some  operators  add  a  piece  of  cheese- 
cloth or  thin  gauze  to  the  padded  surfaces  to 
ensure  durability. 

After  the  cement  has  dried,  you  can  separate 
the  pads  by  running  a  knife  through  the 
cemented  surface,  just  beneath  each  sheet  of 
chipboard  backing.  This  will  give  you  a  group  of 
individual  pads,  each  with  a  cardboard  back. 

When  it  is  not  in  use,  the  padding  cement 
should  be  kept  tightly  stoppered,  as  air  will  rum 
it  in  a  very  short  time.  The  brush  should  be 
washed  out  witli  water  each  time  it  is  used.  If 
will  eventually  get  clogged  beyond  use  and  you 
will  have  to  discard  it  for  a  new  one. 

STAPLING  AND  WIRE  STITCHING 

A  common  method  of  binding  printed  mate- 
rials is  to  fasten  them  with  siaples.  When  the 
staples  are  formed  from  a  spool  of  thin  wire, 


instead  of  using  preformed  staples,  the  binding  is 
referred  to  as  wire  stitching.  Printed  materials 
may  be  either  saddle  stapled  along  the  fold  or 
stapled  along  the  side  as  shown  in  fig.  16-27. 

Staplers 

Foot  staplers,  like  the  one  shown  in  figure 
16-28,  are  often  used  for  stapling  small  books 
and  pamphlets.  These  staplers  operate  on  the 
same  principle  as  the  ordinary  hand  stapler.  The 
staples  come  in  strips  like  the  clip  in  a  rifle,  and 
they  may  be  inserted  in  a  magazine  at  the  back 
of  the  machine.  Tliey  are  automatically  pushed 
forward  by  a  spring,  and  are  separated  and 
driven  througli  the  paper  by  the  plunger  when 
you  step  on  the  foot  pedal. 

To  saddle  staple  a  book,  you  simply  open  it 
and  place  it  straddling  the  stapler  table  (the 
house-top  looking  affair  below  the  plunger). 
There  are  ordinarily  no  side  guides  on  foot 
staplers.  You  must  move  the  book  to  the 
approximate  location  where  you  want  to  staple 
it,  then  slide  it  along  until  it  is  in  position  for 
the  next  staple.  Two  or  three  staples  are 
sufficient  for  most  booklets. 

If  the  book  is  to  be  side  stapled,  release  the 
catch  underneath  the  stapler  table  and  raise  it  to 
a  flat,  horizontal  position. 
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SADDLE  STAPLED  5JBC-3TAPLE0 
BOOKS  ARE  STAPLED        BOOKS  ARE  STAPLED 
ALONG  THEIR  FOLD  PUT  ALONG  THE  EDGE 
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Figure  1B*27.-Two  methods  of  stapling. 
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Figure  16-28.-Foot  stapler. 


Wire  Stitchers 

Wire  stitchers,  similar  to  the  one  shown  in  fig. 
16-29,  are  moie  versatile  than  staplers  and  are  in 
wide  use  throughout  the  Navy.  Wire  stitchers  are 
designed  to  handle  either  flat  or  saddle  work  in 
varying  thicknesses  from  two  sheets  of  paper  to 
several  hundred,  depending  on  the  type  of  stock. 
Most  stitchers  use  either  flat  or  round  wire.  Flat 
wire  is  recommended  for  thicker  work. 

As  you  have  just  learned,  the  staples  in  a 
stitcher  are  formed  from  a  spool  of  wire.  The 
wire  is  threaded  from  the  spool  down  through 
the  feeder  mechanism  which  automatically 
advances  the  wire  and  forms  a  new  staple  each 
time  the  foot  treadle  is  pushed,  the  length  of 
the  staples  is  adjusted  for  varying  thicknesses  of 
work  by  turning  the  handwheel,  shown  in  fig. 
16-29.  To  set  the  stitcher  wire  length,  place  a 
sample  of  the  work  in  the  thickness  gage  and 
turn  the  handwheel  clockwise  until  the  sample  is 
firmly  held  in  the  gage.  Next,  turn  the  hand- 
wheel  counterclockwise  enough  to  allow  you  to 
remove  the  work  sample.  After  the  sample  is 
removed,  return  the  thickness  gage  to  the  point 
where  it  firmly  held  the  work  sample.  If  the 
work  thickness  gage  is  improperly  set,  staples 
like  those  shown  in  fig.  16-30  will  be  formed. 

The  stitcher  work  table  is  adjustable  for  either 
flat  or  saddle  work.  It  is  equipped  with  adjust- 
able guides  and  stops  for  accurate  positioning  of 
the  work. 


CAUTION 

Do  not  touch  the  stitcher  head  when  the 
power  is  on.  Avoid  injury  to  your  fingers. 
Always  secure  the  machine  before  putting 
your  hands  between  the  work  table  and 
stitcher  head. 


In  shops  with  large  bindery  sections  and  shops 
that  specialize  in  bindery  work,  you  may  find 
stitching  equipment  similar  to  that  shown  in  fig. 
16-31. 

Plastic  and  Spiral  Binding 

Shown  in  fig.  16-32  are  two  widely  used  types 
of  binding.  The  spiral  binding  on  the  riglit 
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Figure  16-29.-Wire  stitcher. 
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originated  in  Europe.  It  is  a  patented  process 
which  requires  the  use  of  special  bindery  equip- 
ment. The  job  is  printed  and  folded  in  the 
regular  manner.  Then  it  is  trimmed  on  all  four 
sides  and  punched.  The  wire,  which  is  already  in 
spiral  form,  is  inserted  by  hand  or  by  a  machine 
and  bent  so  that  it  will  stay  in  place. 

The  plastic  binding,  shown  at  the  left,  is  one 
of  the  most  popular  types  of  binding.  You  have 
probably  seen  it  used  on  advertising  literature 
and  brochures.  After  the  job  is  run  and  folded, 
the  paper  is  trimmed  on  four  sides  as  was 
described  above.  A  series  of  rectangular  holes  is 
then  punched  in  tiie  paper  along  the  edge  to  be 
bound.  Then  a  roll  of  comWike  plastic  is 
stretched  and  inserted  into  the  holes.  Plastic 
bindings  are  available  in  a  wide  variety  of  colors. 


CORRECT 
ADJUSTMENT 


St 


INCORRECT 
ADJUSTMENT 


r 


57.762X 

Figure  16-30.~Campari$on  of  staples  when  the  work 
thickness  gage  is  improperly  adjusted. 
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Figure  16-31.-A  targe  automatic  stitcher  machine. 


The  application  of  special  bindings,  such  as 
the  two  just  described  is  not  a  part  of  routine 
shop  operations.  Such  work  can  be  done  only  in 
a  bindery  equipped  to  handle  it. 
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SPIRAL 

57.483(570 
Figure  16-32.— Two  types  of  specialized  binding. 


PAPER  DRILL 

Many  shops  ax(^  equipped  with  a  paper  drill 
similar  to  the  one  shown  in  fig.  16-33.  The 
operation  of  such  a  drill  is  a  relatively  simple 
procedure.  Holes  are  drilled  in  the  paper  when 
the  foot  treadle  is  depressed  to  bring  a  hollow, 
rotating  drill  through  the  stack  of  paper.  A  guide 
bar  with  adjustable  stops  is  located  on  the  drill 
table  to  space  the  holes  accurately. 

In  addition  to  making  conventional  round 
holes;  drills  can  be  used  to  comer  cut  or  to  place 
V-slots  or  slits  in  the  paper  by  the  use  of  special 
attachments.  If  brown  bum  spots  appear  on  the 
top  sheets  of  paper  when  you  drill  through 
them,  the  drill  is  dull  and  needs  to  h^  sharpened. 
To  sharpen  a  drill,  an  abrasive  pencil  is  held 
against  the  rotating  drill  as  shown  in  fig.  16-34. 
Many  operators  apply  beeswax  to  the  drill  to 
reduce  friction  as  it  passes  through  the  paper. 
Standard  drill  sizes  are  shown  in  fig.  16-35. 
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Figure  16-33. --Paper  drill 
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Figure  16-34.-Paper  drills  may  be  sharpened  in  this 
manner.  Hold  the  abrasive  pencil  at  a  slight  angle. 
Rotate  the  pencil  in  fingers  to  provide  a  fresh  sur- 
face to  the  drill. 
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Figure  16*3S.-«tandard  drill  sizes,  (slightly  reduced.) 


PUNCHING 


Figure  16-36.-Hand  punch. 
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Jobs  which  are  to  be  bound  in  looseleaf 
binders  are  generally  punched  or  drilled.  This 
type  of  work  is  done  on  hand-  or  foot-powered 
punches  or  on  drilling  machines.  Dies  are 
available  for  producing  the  many  unusual 
shapes  required  for  various  types  of  printing. 

The  Hand  Punch 

The  hand  punching  machine,  shown  in  figure 
16-36,  is  ideal  for  the  average  punching  job.  Its 
operation  is  very  simple  after  a  few  preliminary 
adjustments  have  been  made. 

You  can  move  the  dies  sidewi.se  until  you 
reach  the  proper  positions  for  the  holes;  then 
lock  them  in  place  with  setscrews.  Next,  set  the 
paper  guide  (A)  on  the  left  end  of  the  machine 
to  establish  the  proper  location  for  your  paper. 
The  paper  can  then  be  inserted  into  the 
machme,  a  few  sheets  at  a  time,  and  you  can 
punch  it  by  lowering  a  hand  lever  or  by  stepping 
on  a  foot  treadle. 


WRAPPING  AND  PACKING 

Letterheads  and  loose  office  forms  are 
generally  packaged  in  lots  of  500  sheets  unless 
otherwise  specified. 

Although  wrapping  paper  comes  in  rolls  of 
varying  widths  24-  or  36-inch  widths  are  best  for 


wrapping  purposes.  Tear  off  a  sheet  about 
double  the  length  of  the  job  to  be  wrapped. 
Wrap  the  paper  around  the  width  of  the  printed 
sheets  and  fasten  it  in  place  with  a  plere  of  Kraft 
(brown)  water  tape.  Tuck  in  the  ends,  turn  the 
top  flap  down  and  the  bottom  flap  up;  aiid  then 
tape  across  them  with  a  long  strip  of  thci  water 
tape.  Turn  the  package  and  repeat  this  prov':ess  at 
the  other  end. 

A  sheet  of  1 7"  X  22"  sulphite  bond  is  exactly 
the  right  size  for  wrapping  one  ream  of  Navy 
standard  8"  X  10  1/2"  stock.  You  may  find  this 
paper  more  practicable  than  Kraft  wrapping 
paper  for  tins  purpose. 

Loose  cards  should  be  banded  in  lots  of  100 
or  200  to  prevent  the  stack  from  falling  apart  in 
the  package.  Cut  a  narrow  band  from  a  piece  of 
wrapping  paper.  Wrap  it  around  the  cards  and 
fasten  it  with  a  piece  of  water  tape.  After  all  the 
cards  have  been  banded,  wrap  them  in  a 
package.  When  envelopes  and  cards  come  in 
boxes,  printers  do  not  wrap  them.  They  simply 
replace  them  in  the  box  and  tie  the  box  with  a 
piece  of  string. 

Pads  or  books  may  be  wrapped  in  lots  of  5  to 
10  per  package,  depending  on  their  size. 
Packages  containing  office  forms  or  forms  which 
are  to  be  stored  for  any  length  of  time  should  be 
marked  in  some  way  so  that  you  can  tell  what  is 
inside  without  opening  the  package.  You  should 
attach  one  of  the  printed  sheets  to  the  outside 
of  each  package  to  show  its  contents. 


ERLC 


443 


CHAPTER  17 


LETTERPRESS  PRINTING 


OFFSET  VS  LETTERPRESS 

It  is  easy  to  start  aii  argument  concerning  the 
respective  merits  of  offset  and  letterpress  print- 
ing. Yet  most  men  will  agree  that  each  type  of 
printing  has  its  place  and  that  it  is  possible  to 
turn  out  good  work  by  either  process.  The  real 
, difference  lies  in  the  kind  of  equipment  needed 
and  the  kind  of  job  to  be  done. 

Most  newspapers  use  letterpress  because  it  is 
simpler  for  mass  production  and  standard 
makeup  purposes.  If  there  is  little  or  no  artwork 
involved,  if  the  makeup  is  fairly  simple,  and  if 
the  press  run  is  small,  letterpress  is  best.  In  fact, 
due  to  the  limitations  of  the  offset  press, 
letterpress  is  more  practicable  for  a  great  many 
jobs. 

On  the  other  hand,  if  a  large  number  of 
illustrations  are  required,  particularly  on  a  small 
job,  and  if  the  job  consists  of  rule  forms  or  other 
work  involving  intricate  makeup,  offset  is 
simpler  and  less  expensive.  Offset  may  also  be 
used  to  advantage  in  the  production  of  posters, 
calendars,  maps,  catalogs,  and  greeting  cards. 

But  before  you  can  decide  which  printing 
process  is  best  for  a  particular  job,  you  must 
know  something  of  the  fundamentals  of  each. 
You  are  already  familiar  with  offset  printing,  of 
course,  and  this  chapter  will  give  you  an  overall 
picture  of  letter  press  operations. 


TYPESETTING 

Figures  17-1  through  17-5  show  some  of  the 
equipment  and  operations  involving  in 
producing  a  letterpress  job.  Although  type  is 
often  set  by  machine  in  large  printing  plants, 
handset  type  is  still  used  for  letterheads,  cards, 
forms,  and  other  types  of  "job**  work. 

A  piece  of  the  type  used  in  handsctting  is 
shown  in  figure  17-2.  As  you  can  see,  it  consists 


of  a  raised  rjiaracter  cast  on  a  metal  shaft.  The 
printer  stores  the  type  in  a  shallow  drawer  called 
a  case.  Tlie  case  is  divided  into  a  number  of 
compartments  or  boxes.  There  is  a  separate 


A.  A  pitct  of  typt  is  limply  o  shoft  of  m«tot  hoving  o  raU«d 
characltr  Uelt«rl  cast  on  ont  tnd. 

B.  Tht  %nt  chorocltr*  can  b«  arranged  In  combinolions  t« 
form  wwrdt. 

C.  If  thtit  sroupt  of  raittd  Utitrs  ort  ink^d  and  prttitd  ogo2nfl 
a  ih«tl  of  paptr,  Ihty  wiii  Itovt  o  print  or  imprtttion  on  tli« 
pap«r. 

0.  The  spacts  ustd  bttw«en  th«  words  art  shorttr  ih*^".  tht 
typt  and  hov«  no  charocttrs  cost  on  th^  tnd.  Conttqutntly, 
they  rtctivt  no  ink  and  $how  up  oi  white  spoc*  on  tht  pap«r. 
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Figure  17-l.-How  type  is  grouped  to  form  words. 
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Figure  17-Z-Type  and  spacing  materials. 
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compartment  for  each  group  of  letters,  figures, 
spaces,  or  punctuation  marks. 

Tlie  man  who  sets  the  type  is  known  as  a 
compositor.  He  holds  a  three-sided  metal  device, 
called  a  stick,  in  his  left  hand;  and  he  picks  out 
the  individual  characters  from  the  boxes  m  the 
case  with  his  riglit  hand.  He  arranges  the  letters 
in  a  line,  as  shown  in  figure  17-3.  He  separates 
each  line  from  the  next  one  with  a  thin  strip  of 
metal,  called  a  lead:  and  he  separates  the  words 
with  blank  pieces  of  type,  called  spaces. 

Spaces  are  provided  in  a  variety  of  sizes  .10 
that  the  compositor  can  justify  the  lines  (make 
them  all  come  out  to  the  sarne  length).  If  the 
line  is  so  full  that  he  cannot  get  the  last  letter  of 
a  word  in  a  stick,  he  goes  back  and  puts  thinner 
spaces  between  the  words  in  order  to  gain 
additional  space.  On  the  other  hand,  if  the  line  is 


too  short,  he  exiendb  U  by  replacing  the  regular 
spaces  with  thicker  ones. 

When  the  stick  is  full,  ho  slides  the  type  onto 
a  metal  tray  known  as  a  galley.  After  all  the  type 
has  bceii  set,  he  places  it  in  a  press  and  pulls  a 
proof.  The  proof  is  read  :md  marked  for  errors. 
If  errors  are  found,  tiie  ivne  is  corrected. 

TheiK  if  the  job  is  10  he  printed  by  photo- 
offset,  he  pull,  another  proof  (cjlled  a  reproduc- 
tion proof)  frohi  the  corrected  type.  Re- 
production proofs  are  just  like  other  proofs 
except  that  they  must  be  sharper  and  clearer. 
They  arc  generally  pulled  on  smooth,  coated 
paper  becan.se  this  type  of  stock  produces  a 
better  print.  These  proofs  are  sent  to  the 
cameraman  who  pluxc^graphs  them  to  produce 
the  negatives  for  the  ollset  plates. 
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Figure  17-a-Sctting  type 
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It  -is  not  necessary  to  pull  a  reproduction 
proof  if  the  job  is  to  be  printed  letterpress.  In 
this  case,  after  the  type  has  been  corrected,  the 
compositor  slides  it  from  the  galley  onto  a  metal 
composing  table  called  the  stone.  (See  fig.  17-4.) 

There  he  positions  the  type  in  a  metal  frame, 
known  as  a  cha.se^  and  builds  around  it  with 
metal  or  wooden  blocks  called  furniture.  Final- 
ly, he  "locks"  it  with  small  wedge-like  devices 
called  quoins.  This  prevents  the  type  and 
furniture  from  falling  out  when  he  lifts  the 
chase.  Wlien  the  type  form  is  securely  locked,  he 
clamps  the  chase  on  the  bed  of  the  press  and  is 
ready  to  start  production.  (See  fig.  17-4.) 

After  the  mn,  if  the  type  is  no  longer  needed, 
he  removes  it  from  the  chase  and  distributes  it 
back  into  the  case,  as  shown  in  figure  17-5. 


Type  Cases 

There  are  several  kinds  of  cases,  but  if  you 
know  where  the  letters  are  located  in  one,  you 
can  easily  fmd  them  in  another.  The  California 
job  case,  shown  in  figure  17-6.  is  the  most 
popular.  It  houses  the  lowercase  letters  on  the 
left  side  and  the  capitals  on  the  riglit. 

You  will  notice  that  the  lowercase  letters  are 
arranced  not  in  alphabetical  order,  but  by 
frequency  of  use.  The  "e."  which  is  the  most 
frequently  used  letter,  occupies  the  largest 
compartment  in  the  top  center  of  the  case,  while 
seldom  used  letters,  like  "j,"  ".x."  "z.''  and  "q,'' 
are  placed  to  the  side  in  smaller  boxes. ^ 

The  capital  letters  are  arranged  in  alphabetical 
order  except  for  the  "J''  and  "U."  These  letters 
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Simple  crro  rs  ore  corrected  In  Hie  goUe/.  But  if  o  correction 
offects  tSc  length  of  the  line,  the  line  must  be  respoced  (justi* 
lied)  in  tW  slide. 


t^Z  'l^tJlT  ^  W'^ted,  it  is  sf id  off  the  goHe,  < 
0  metol  toble,  Icnovm  os  the  stone. 


A  metol  frome,  known  os  the  chose,  is  ploced  oround  the  fom> 
ond  the  type  is  blocked  in  with  metol  or  wood  furniture. 


The  cjpe^r  tightens  w«Jg«.shoped  devices  colled  quoins  to 
^ck  the  form  .n  the  chose.  He  Hien  checks  it  to  see  thot  no- 
ttting  IS  loose. 


As  soon  OS  the  fbrm  is  tight,  he  clomps  the  chose  on  the  bed  of 
the  press 


After  0  few  prel  iminory  (mokereody)  operation  s.  he  begin  s  the  r 
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The  form  is  then  unlocked  and  the  chose  and  The  type  is  then  transferred  to  a  go  1 1  ey  so 
furniture  removed.  that  it  can  be  moved  conveniently. 


Later,  the  type  is  taken  from  the  galley  and  Cleanup  operations  follow.  Leads  and  slugs 
pot  back  into  the  proper  boxes  In  the  case.         areossortedforsizeandput  back  into  the  rack. 
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FigMre  17-6.->The  California  job  case  There  is  a  separate 
compartment  for  each  letter,  figure,  and  punctuation 
marie,  as  vveN  as  for  the  spaces.  The  best  way  to  learn 
the  locations  of  the  letters  in  the  case  is  to  draw 
several  diagrams  of  it  and  fill  in  on  the  diagrams 
where  each  letter  goes.  Continue  this  until  you  can  do 
it  from  memory.  Some  beginners  place  such  a 
diagram  beside  them  on  the  case  when  they  set  the 
type  and  refer  to  it  from  time  to  time,  as  necessary 
to  locate  seldom-used  letters. 


are  out  of  phce  because  the  original  Roir*an 
alphabet  did  not  include  them.  When  they  were 
finally  added  to  the  alphabet,  printen  simply 
placed  them  at  the  end  of  the  case. 

Some  cases  also  contain  letters  which  have 
been  combined,  such  as  "ff,"  "fl,"  and  "ffi." 
They  are  called  ligatures  and  are  used  to  save 
time  and  space  in  composition. 

How  to  Set  Type 

In  learning  to  set  type,  you  must  first 
memorize  the  case.  Study  the  diagram  shown  in 
figure  17-6,  until  you  know  where  each  letter, 
punctuation  mark,  and  figure  is  located.  Then 
when  you  have  the  "lay"  of  the  case  fixed  in 
your  mind,  you  can  begin  setting  the  type  in  the 
stick. 

One  side  of  the  stick  is  adjustable,  and  you 
can  set  this  adjustable  side  (knee)  to  provide  for 
any  length  of  line.  Figure  1 7-7  shows  how  this  is 
done. 

After  you  have  set  your  stick  for  the  length  of 
the  line,  insert  a  slug  (a  strip  of  metal  spacing 
material)  in  the  stick,  as  shown  in  figures  1 7-8 
and  17-10.  You  are  then  ready  to  set  the  first 
line. 


Hold  the  stick  in  your  left  hand  at  a  slight 
angle  so  the  type  will  not  fall  out.  Pick  the 
letters  from  the  boxes  in  the  case  with  the 
thumb  and  first  finger  of  your  right  hand  and 


Figure  17-7.-Two  kinds  of  sticks.  You  can  set  the  stk:k 
at  left  for  the  length  of  line  by  raising  the  clamp  and 
moving  the  knee  along  the  pica  scale  at  the  edge.  The 
lever  is  for  halfpica  measurements.  The  stick  is  built 
to  allow  for  squeeze.  The  stick  on  the  right  is  set  by 
locking  the  knee  against  metal  furniture  of  the  proper 
length.  The  slip  of  paper  is  to  allow  for  squeeze.  A 
properly  justified  line  should  be  just  slightly  wider 
than  the  measure  it  represents. 


57.500X 

Figure  H-a^Hold  the  stick  in  this  manner.  Always 
insert  a  slug  before  setting  the  first  line.  Type  is 
placed  in  stick  upside  down,  but  words  read  from  left 
to  right  as  in  writing.  Set  type  with  face  up  and  nick 
out  Use  thumb  to  steady  line. 
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insert  them  in  the  stick  left-to-right,  as  shown  in 
the  illustration.  Steady  the  line  with  the  thumb 
of  your  left  hand. 

As  you  pick  up  each  letter,  twirl  it  between 
your  fingers  so  that  you  place  it  in  the  stick  with 
the  face  up  and  the  nick  out.  Type  is  placed  in 
the  stick  upside  down,  as  you  can  see  in  the 
illustration,  but  the  words  are  formed  left- 
to-right,  just  as  they  are  in  writing. 

You  can  use  spaces  to  separate  the  words  in 
the  line  and  to  space  out  the  lines  to  the  proper 
length.  (Spaces  are  similar  to  type  except  that 
they  are  shorter  and  have  no  characters  cast  on 
them.)  Each  line  must  be  spaced  until  it  is  held 
firmly  in  the  stick. 

Emptying  the  Stick 

After  you  have  set  your  first  line  and  have 
spaced  it  properly,  you  should  read  it  over  to  see 
if  you  have  made  any  mistakes.  If  you  have, 
correct  them.  If  not,  insert  a  lead  in  the  stick 
and  then  set  the  next  line.  Follow  this  procedure 
until  the  stick  is  full. 

When  the  stick  is  full,  you  must  empty  it  in 
the  galley.  First  see  that  there  is  a  lead  or  slug 
outside  the  first  and  last  lines  in  the  stick.  Then 
place  the  galley  on  the  tilted  work  bank  over  the 
type  cabinet  and  place  the  stick  in  the  galley. 
Grasp  the  type  between  your  thumbs  and 
forefingers  and  bring  the  third  finger  of  each 
hand  against  the  sides  so  that  the  letters  will  not 
fall  out  as  you  slide  the  type  from  the  stick. 

If  more  type  is  to  be  set,  set  it  and  place  it  in 
the  galley  also.  Do  not  unclamp  the  stick  until 
the  job  is  finished.  If  you  unclamp  it  when 
removing  the  type;  you  may  not  get  it  set  back 
to  the  same  measure  and  the  lines  may  vary  in 
length. 

Spacing  Materials 

Spacing  materials  are  available  for  each  size  of 
type.  The  em  quad,  shown  in  figure  17-9,  is  a 
square  spr^^e  as  wide  as  the  point  size  of  the 
type.  (If  you  are  using  8-point  type,  the  em 
quad  will  be  8  points  wide  and  8  points  thick, 
and  if  you  are  using  lO-point  type,  the  em  quad 
will  measure  10  points  each  way.)  The  em  quad 
is  the  basic  spacing  unit.  Figure  1 7-9  shows  how 
it  compares  with  the  other  units.  The  2-em  quad 


■n  n  ■    II  ui  INI  mil 

QUADS  SPACES 
3  EM        2  EM       EM         NUT    3EM   4  EM   5  EM  THIN 
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Figure  17-9.-Spacing  materials  like  these  are  available 
for  each  size  of  type. 

is  twice  as  wide  as  the  em  quad,  and  the  3-em 
quad  is  three  times  as  wide  as  the  em. 

Units  smaller  than  the  em  quad  are  called 
spaces.  The  en  (nut)  space,  shown  in  figure  17-9, 
is  half  the  width  of  the  em  quad.  The  3-em  space 
is  next  in  size  and  is  equal  to  one  third  of  the 
width  of  the  em  quad.  The  4-em  space  is  equal 
to  one  fourth  of  the  em;  and  the  5-em  space  is 
equal  to  one  fiftli  of  an  em.  Thin  spaces  made  of 
copper  or  brass  are  also  available  for  each  size  of 
type.  Brass  spaces  are  one  point  thick  and 
copper  spaces  are  one-half  point  in  thickness. 

Quads  are  used  for  indentions  at  the  begin- 
ning of  paragraphs  and  for  spacing  out  the  last 
line  in  a  paragraph.  They  are  also  used  for 
spacing  around  centered  headings  and  display 
lines.  Spaces  are  used  between  words  in 
sentences  and  headings.  Quads  and  spaces  are 
kept  in  the  type  cases. 

Justifying  the  Lines 

If  you  are  setting  type  in  paragraphs,  you 
should  use  an  em  quad  at  the  beginning  of  each 
paragraph,  and  use  3-em  spaces  between  the 
words  and  sentences  in  it.  Always  space  out  or 
justify  each  line  to  the  full  width  allowed  by  the 
stick.  If  you  don't  have  room  to  get  all  of  the 
last  word  in  a  line,  you  can: 

1.  hyphenate  the  word  and  carry  part  of  it 
over  to  the  next  line,  or 

2.  carry  the  entire  word  over  to  the  next  line 
and  insert  thicker  spaces  or  combinations  of 
thick  and  thin  spaces  between  the  words  in  the 
first  line  to  fill  it  out  to  the  proper  length,  or, 

3.  go  back  over  the  entire  line  and  replace  the 
3-em  spaces  with  thinner  4-  or  5-em  spaces  to. 
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tiy  to  gain  enough  space  to  get  the  remainder  of 
the  word  on  the  line. 

If  a  line  is  too  short- 

1.  see  if  you  can  fiU  it  by  adding  a  syUable 
from  the  next  word  in  the  copy.  (This  means 
that  you  will  have  to  hyphenate  the  word  and 
carry  part  of  it  over  to  the  next  line.)  or 

2.  try  spacing  it  out  by  using  thicker  spaces 
between  the  words. 

Remember  though,  that  good  compositors 
always  tend  toward  close  rather  than  wide 
spacing  between  the  words  and  sentences.  Tiy  to 
keep  your  spacing  uniform.  Don't  space  out  a 
une  by  putting  all  the  extra  space  between  1  or 
2  words.  Distribute  the  spacing  evenly  between 
all  the  words  in  the  line.  This  same  rule  appi'-s 
to  stealing  space  from  between  the  words. 

If  you  are  unable  to  use  the  same  spacing 
between  all  the  words  in  the  line,  it  is  better  to 
allow  wider  spacing  between  the  words  where 
one  ends  and  the  next  one  begins  with  a  tall 
letter,  such  as  "1"  or  "b." 

It  is  not  necessary  to  justify  the  last  line  in 
the  paragraph,  but  you  must  fill  it  out  with 
quads  and  spaces.  Use  the  largest  quads  and 
spaces  available,  and  keep  the  smallest  spaces 
closest  to  the  type. 

You  can  use  brass  and  copper  spaces  for 
hairline  justification.  Handle  them  carefully  as 
they  are  easily  damaged.  Figure  17-10  shows 
how  to  center  a  line  by  using  the  same  number 
of  spaces  and  quads  on  each  side  of  the  type 

Compositors  sometimes  place  thin  spaces 
between  the  letters  of  a  word.  This  is  known  as 
letter-spacing.  It  makes  short  titles  and  headings 
appear  longer. 

Most  compositors  use  a  2-point  lead  between 
the  lines  as  they  set  the  type.  It  is  sometimes 
necessary  to  msert  additional  leads  between  lines 
or  paragraphs  to  make  the  column  come  out  to 
the  required  length.  This  is  knowm  as  leading 
Leading  is  generally  done  after  the  type  is  placed 
in  the  galley. 

Makeup 


After  the  type  has  been  set  and  placed  on  the 
galley,  you  can  space  it  out  to  the  desired 


Fiswre  17.ia-To  center  a  line,  use  the  same  number  of 
spaces  and  quads  on  each  side.  Tl»  smallest  quads 
and  spaces  are  placed  next  to  the  type. 

dimensions,  place  borders  around  it,  and  so  on. 
Simple  forms  composed  of  lines  of  equal  length 
may  be  simply  spaced  out  to  a  desired  length,  or 
enclosed  with  rules  or  borders.  More 
complicated  forms,  consisting  of  lines  set  on 
different  measures  must  be  spaced  out  with 
rnetal  furniture  or  other  spacing  materials  so 
that  each  block  of  type  is  in  the  proper  position 
before  the  form  is  locked  for  the  press.  Adding 
rules  and  borders  and  spacing  out  the  type  to  its 
tinished  form  is  known  as  makeup.  Figure  17-1 1 
shows  how  metal  furniture  is  used  in  making  up 
a  rule  form. 
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Rules  and  Borders 

Rules  and  borders  are  type-high  strips  of 
meta  which  print  as  lines  orpattems.  There  are 
two  kmdsof  rules:  metal  and  brass.  Metal  rules 
are  cast  from  the  same  kind  of  metal  as  leads 
and  s lugs^  And  like  leads  and  slugs,  they  are 
generaUy  furnished  in  2-foot  strips  and  are  then 
cut  to  order  on  a  lead  cutter,  like  that  shown  in 
figure  17-12,  as  they  are  needed. 

Brass  rules  also  come  in  2-foot  lengths,  but 
they  are  generally  supplied  in  ready-cut,  labor- 
savmg  fonts.  These  fonts  include  lengths  ranging 
from  1  to  36  picas.  Rules  and  borders  vary  from 
I  to  36  points  in  thickness. 
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Figure  17.11.-Rule  form  fiwide  up  with  metal  furniture. 
Metal  furniture  i$  better  than  wood  furniture  for 
makeup  purposes^  ^^w:®  wood  has  a  tendency  to 
warp.  Wood  furniture  is  generally  used  for  locking 
forms  in  the  chase.  Note  numbering  machine  in  tower 
left  comer  of  form. 


57.504X 

Figure  17-IZ-Left,  a  lead  cutter.  It  is  used  for  cutting 
leads  and  skigs  and  metal  borders.  Borders  cut  on  it 
must  be  butted  together,  as  shown  in  the 'inset  Right 
a  mitering  machine.  It  produces  a  mitered  joint  Do 
not  cut  brass  rules  on  either  of  these  machines. 


Printers  seldom  place  the  type  flush  against 
the  border.  To  keep  the  job  from  looking 
crowded,  they  usually  allow  6  points  (or  more) 
space  between  the  border  and  the  type. 

When  setting  a  job  that  is  to  be  enclosed  with 
a  border,  you  should  cut  your  borders  to  the 
overall  dimensions  of  the  job.  Then  subtract  the 
thickness  of  the  side  borders  and  spacing  mate- 
rial to  find  the  width  to  set  your  type.  Figure 
17-13  shows  how  to  place  a  border  around  a  job, 
and  figure  17-14  shows  how  to  make  up  a  ruled 
table. 


Typing  the  Form 

After  the  form  has  been  made  up,  you  should 
tie  it  by  wrapping  4  or  5  thicknesses  of  string 
around  it.  Tuck  in  the  string  at  the  end,  and 
allow  it  to  project  slightly,  as  shown  in  figure 
17-15.  You  can  then  untie  it  later  by  simply 
pulling  up  on  the  loose  end. 

Proofing 

Once  the  form  is  tied,  you  should  place  it  on 
the  bed  of  a  proof  press  and  pull  a  set  of  proofs. 
Figure  17-16  shows  a  proof  press.  To  operate  it, 
you  ink  the  form  with  a  small  hand  roller,  place 
a  sheet  of  paper  over  the  type  and  then  run  a 
cylinder  or  metal  roller  over  the  form.  Remove 
the  type  before  returning  the  cylinder  to  its 
ori^al  position. 

If  you  are  aboard  ship,  the  chances  are  that 
your  shop  will  not  have  a  proof  press.  In  this 
case,  you  must  pull  your  proof  on  the  platen 
press.  You  will  learn  how  to  lock  the  form  and 
put  it  on  the  platen  press  later  in  this  chapter. 

Conecting  the  Errors 

If  necessary,  you  can  read  your  own  proofs, 
but  it  is  always  easier  to  read  them  v^dth  another 
person.  One  of  you  can  read  aloud  from  the 
copy  while  the  other  marks  the  proofs. 
Memorize  the  set  of  proofreader's  marks  given  in 
chapter  3  so  that  you  can  mark  your  proof 
properly. 

If  someone  else  reads  the  proof,  you  can  clean 
the  type  while  the  proof  is  being  read.  You  must 
wash  the  type  each  time  you'  take  a  proof.  If 
you  aUow  the  ink  to  dry  on  it,  the  letters  will  fill 
in  and  print  dark  and  ragged.  You  can  use  a 
brush  or  soft  rag  moistened  with  type  wash,  or  a 
similar  solvent  for  cleaning  type.  Too  much 
solvent  will  wash  the  ink  between  the  letters  and 
make  them  sticky. 

Once  the  type  is  clean  and  the  proof  has  been 
marked,  you  can  correct  the  errors  in  the  form. 
If  most  of  the  job  wa  3t  out  of  one  case,  you 
can  take  your  galley  back  to  the  case  from 
which  it  was  set.  Place  the  galley  on  the  slanted 
work  bank  over  the  type  cabinet  so  that  you  can 
work  with  a  minimum  of  effort.  (See  fig.  17-17.) 
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Pot  rults  in  gollty  os  shown. 


Add  o  sImq  along  the  side. 


Slip  type  in  golUx.  Uod  owt  lin»s. 


Ploce  slug  olong  orher  sidt. 


Add  bottom  ond  sidt  rults. 


Ttst  comers  by  squttting. 


Figure  17- 13. -Putting  a  border  around  a  job. 


57.506 


Next,  exaininc  the  proof,  correcting  the  type 
line  by  line,  as  you  go  along.  If  the  correction 
simply  involves  inverted  letters  or  one-letter 
changes,  which  do  not  affect  ihe  length  of  the 
line,  you  can  pick  out  the  incorrect  letter  and 
insert  the  correct  one  in  its  place  by  the  method 
shown  in  figure  17-17.  If  the  correction  affects 
the  length  of  the  line,  however,  it  is  necessary  to 
take  the  line  from  the  form  and  rejustify  it  in 
the  stick.  If  tliere  are  a  lot  of  corrections 
involving  many  lines,  it  is  sometimes  easier  to 
reset  the  entire  paragraph. 


Reproduction  Proofs 

If  the  type  is  to  be  used  for  reproduction 
proofs,  you  should  put  the  form  back  on  the 
press  after  it  has  been  corrected  and  pull  another 
set  of  proofs.  Reproduction  proofs  are  just  like 
the  other  proofs  except  that  they  must  be 
sharper  and  cleaner.  They  are  generally  pulled 
on  coated  book  stock  and  the  ink  should  be 
even  and  black. 

It  is  not  possible  to  pull  good  reproduction 
proofs  on  a  proof  press  like  that  shown  in  figure 
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Set  the  heading  in  one  or  two  line.;  ex- 
tending  the  full  width  of  the  toble. 
Place  it  in  the  golley.  Then  add  a 
parallel  rule. 


Hext  divide  the  over-oH  space  be- 
tween the  individual  columns  in  pro- 
portion to  their  importance  or  the 
amountof  type  in  each.  Set  the  first 
boxheod.  Place  a  hairline  rule  beluw  it. 


Set  the  en  tire  column.  Place  it  in  the 
goliey.  Place  a  hairline  ru  I  e  of  the 
proper  length  along  the  right  side  of 
the  column  of  type. 
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Follow  the  some  procedure  for  the 
other  columns,  moktng  up  the  form  os 
you  go  olong.  When  the  form  is  com- 
pleted place  a  small  rule  ocross  the 
bottom. 

57.506 

lire  17-14.-One  way  to  make  up  a  ruled  table. 


57.507 

Figure  17-15.-A  type  form  tied  correctly.  To  untie  it, 
pull  up  on  the  loose  end  of  string. 


57.508 

Figure  17-16.-Small  proof  press.  Type  form  is  put  on 
bed  of  press  and  inked  with  a  hand  roller.  Sheet  of 
paper  is  positioned  over  type,  and  roller  (A)  is  moved 
over  form  to  make  the  impression. 


17-16.  If  your  shop  does  not  have  a  precision 
proof  press,  you  should  pull  your  reproduction 
proofs  on  the  platen  press.  You  will  learn  more 
about  it  later  in  this  chapter. 


Pulling  Proofs  on  Direct 
Image  Plates 

You  can  pull  proofs  on  direct  image  (paper  or 
plastic)  offset  plates,  if  you  remove  some  of  the 
packing  from  the  press.  Too  much  impression 
indents  the  plate  causing  outlined  letters  when 
the  job  is  run.  The  ink  should  be  even  and  sharp 
and  you  should  allow  it  to  dry  thoroughly 
before  the  plate  is  run  on  the  offset  press. 

Always  find  your  position  by  using  sheets  of 
plain  paper  cut  to  the  same  size  as  the  direct 
image  plate.  Then  when  your  guides  are  set 
properly,  you  can  pull  an  impression  on  your 
plate.  The  image  is  generally  placed  2  inches 
from  the  top  of  the  plate,  and  centered  left  to 
right.  By  pulling  one  proof  and  then  moving  the 
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Figure  1M7  -Correcting  the  type.  Left  lifting  the  line  enables  you  to  get  at  the  letters  when  making  simplf 
corrections.  Right,  complicated  corrections  affecting  the  length  of  the  line  are  made  in  the  stick. 


type  to  a  new  location,  you  ean  repeat  the  image 
on  the  plate. 

After  the  proofs  have  heen  pulled,  you  should 
hold  the  type  for  a  day  or  two  until  you  are  sure 
that  you  will  not  he  needing  it  again. 

Transparent  Proofs 

Sometimes  reproduction  proofs  are  pulled  on 
cellophane  or  acetate  sheets.  These  proofs  may 
be  used  for  contact  printing  on  positive-working 
plates  or  for  reverse  printing  on  negative^ 
working  plates.  They  are  used  most  freciuently 
for  contact  printing  on  film,  however,  as  they 
make  possible  the  producing  of  a  negative 
without  the  use  of  a  camera,  iransparcnt  proofs 
may  be  pulled  on  a  platen  •  press,  but  special 
proof  presses  are  generally  used. 

After  pulling  these  proofs,  you  should 
examine  them  with  a  magnifying  glass  over  a 
light  table  to  see  if  the  letters  arc  completely 
opaque.  If  they  are  not.  you  can  dust  them  wit!^ 
lamp  black  or  powdered  bronze.  Then  rJlow 
them  to  dry  4  or  5  hours  before  attempting'  to 
use  them.  If  the  dn'-  '  prints  arc  to  K  used  fbi- 
paste-ups.  you  ca.  i\  their  backs  with  a 
waxing  machine  or  i>y  pulling  them  through  a 
pan  of  melted  wax. 


DIST  RIBUTING  THE  TYPE 

What  happens  next  depends  on  the  purpose 
for  which  the  type  was  set  If  the  type  was 
intended  only  for  reproduction  proofs,  the  form 
is  said  to  be  dead  after  the  reproduction  proofs 
have  been  pulled  and  approved.  And  since  the 
type  is  no  longer  needed,  rt  is  distributed  (put 
back  in  the  proper  boxes  in  the  case). 

Mgure  17-5  shows  the  steps  involved  in 
distributing  a  dead  form,  l-irst  clean  the  type 
and  transfer  it  to  a  galley  with  the  head  of  the 
form  at  the  top  (closed  end)  of  the  galley.  Then 
place  the  galley  on  the  work  bank. 

Next,  deternine  which  case  the  type  came 
from.  If  the  t>pe  is  all  from  one  case,  your 
problem  is  simple.  But  if  you  have  been  using 
several  kinds  of  lype;  you  will  have  to  examine 
each  face  carelully  to  make  sure  that  you  get  it 
back  in  the  proper  drawer.  Many  typ;  styles  arc 
similar  and  it  may  bo  dilTicult  to  tell  them  apart 
by  just  looking  at  the  laces.  (See  liiz.  17-18.) 
You  will  find  that  the  nicks  are  a  help  in 
identification  because  they  gencially  match  on 
all  types  of  the  same  si/c  and  style. 

You  must  also  be  caielul  not  t(^  get  the  wrong 
si/e  of  type  in  die  case.  But  clieckmg  si/e  is 
easy.  You  snnply  compaic  a  lottei  from  the  lypc 
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Figure  17-18.-Typc  faces  have  many  subtle  variations. 
Besides  differences  in  weight  (boldness)  and  style, 
they  also  come  in  condensed,  expanded,  and  medium 
widths.  Always  compare  the  type  from  the  form  with 
the  type  in  the  case  before  distributing. 

you  arc  about  to  throw  in  with  the  same  letter 
taken  from  the  case.  (Sec  fig.  17-18.) 

Once  you  have  determined  the  case  the  type 
is  to  go  into,  you  can  take  3  or  four  lines  from 
the  end  of  the  form,  holding  them  in  a  horizon- 
tal position  between  the  thumb  and  middle 
finger  of  ymir  Ictt  hand,  as  shown  in  figure 
17-19.  Lines  should  be  Held  upside  down  so  that 
the  words  will  read  from  left  to  riglU. 

Beginning  at  the  right  end  of  the  top  line  take 
a  word  or  as  many  letters  as  you  can  hold 
between  the  first  finger  and  thumb  of  your  right 
hand.  Use  the  third  finger  of  your  right  hand  to 
kick  the  letters  off  (one  at  a  time)  into  the 
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Figure  17-1 9.- How  to  hold  the  type  during 
distribution. 


proper  boxes  in  the  case.  Letters  should  drop  off 
in  order  as  in  spelling.  For  example,  you  will 
notice  that  the  man  in  figure  17-19  is  holding 
the  word  '^sincere"  in  his  right  hand.  As  he 
distributes  it,  he  will  first  throw  in  the  ''s";  then 
the  "i";  then  the  "n";and  so  on. 

Quads  and  spaces  must  also  be  returned  to 
their  proper  boxes  in  the  case.  At  first  you  may 
tuid  it  difficult  to  tell  the  spaces  apart,  but  after 
awhile  you  will  be  able  to  distinguish  between 
tliem-just  by  the  feel. 

After  you  have  distributed  the  type,  be  sure 
to  put  all  the  leads  and  slugs  back  in  the  rack 
where  they  are  kept  and  put  away  all  the  metal 
or  wood  furniture  that  you  used  in  blocking  out 
tlie  fonii. 

LOCKING  THE  FORM 

Now  let's  get  back  to  forms  that  are  to  be 
proofed  or  printed  on  the  platen  press.  In  this 
case  after  you  have  finished  setting  the  job,  you 
should  slide  the  form  off  the  galley  onto  the 
stone  (worktable).  Place  the  metal  frame  (chase) 
around  it  so  that  the  type  is  in  a  position  that 
will  make  for  easy  feeding  on  the  press.  Most 
forms  are  placed  slightly  to  the  left  and  above 
the  center  of  the  chase.  You  should  also  position 
the  type  so  that  when  the  chase  is  put  on  the 
press,  the  head  of  the  form  will  be  either  to  the 
left  or  to  the  bottom.  This  will  ensure  that  the 
head  will  always  be  toward  the  feed  edge  of  the 
press  and  it  will  be  easier  to  watch  the  job  as  it  is 
run. 

You  must  block  the  form  in  the  chase  with 
metal  or  wood  furniture,  as  shown  in  figure 
17-20  If  you  can  find  furniture  the  same  length 
of  the  fonii,  use  that:  but  be  sure  that  the 
furniture  does  not  bind  and  thus  fail  to  hold  the 
type  properly.  You  can  prevent  binding  by 
inserting  an  extra  lead  for  squeeze. 

If  the  job  does  not  conform  to  any  standard 
measure  that  the  furniture  comes  in,  you  can 
build  it  out  by  adding  metal  furniture  on  one 
side,  or  you  can  overlap  the  furniture,  as  shown 
in  figure  17-21. 

First  fill  in  the  space  at  the  top  and  left  side 
of  the  form.  Use  the  longest  and  fewest  pieces  of 
furniture  possible.  Place  the  longest  furniture 
near  the  edge  of  the  chase,  as  this  helps  spread 
the  tension  when  the  form  is  locked.  Then  put 


Chapter  17-LETTERPRESS  PRINTING 


57.496.3 

Figure  17-20.-lf  the  form  is  long  and  narrow,  the  head 
should  be  at  the  left  of  the  chase,  a$  shown  in  figure 
17-21,  if  It  IS  short  and  wide,  the  head  should  foe  at 
the  bottom,  as  shown  here.  The  quoins  should  be  at 
the  top  and  right  sides  of  the  chase  when  the  form  is 
put  on  the  press. 


furniture  at  the  bottom  and  riglit  of  the  form, 
leaving  space  for  the  quoins.  Use  wood  reglets, 
like  those  shown  in  figure  17-22,  for  filling  in 
the  narrow  spaces  and  slip  a  reglet  between  the 
quoins  and  the  sides  of  the  chase.  Never  run  a 
job  with  the  metal  quoins  against  the  chase  as 
they  are  liable  to  slip. 

Before  you  insert  the  quoins,  be  sure  to' 
remove  the  string  from  around  the  type.  Most 
printers  save  the  string  and  use  it  again  if  it  is  in 
good  condition. 

After  the  string  is  removed,  you  can  insert  the 
quoins  in  the  space  rema'r.in » at  the  bottom  awu 
right  of  the  form.  (If  the  fc»rm  is  very  large,  it 
may  be  necessary  to  place  the  quoins  at  the  top 
and  left  to  provide  the  proper  margins  when  the 
job  is  run.) 

The  quoins  should  always  point  in  the  direc- 
tion shown  in  figure  17-21,  so  that  the  squeeze 
is  directed  toward  the  solid  comers  of  the  chase. 
You  can  lock  (expand)  the  quoins  with  a  quoin 
key  like  that  shown  in  figure  1 7-23.  Insert  the 
key  and  turn  it  clockwise  to  lock  the  bottom 
quoins  and  turn  it  counterclockwise  to  lock  the 
side  quoins. 

Before  you  lock  the  form,  you  should  place  a 
wooden  block  or  planer,  like  that  shown  in 
figure  17-24  on  the  type  and  tap  the  block 
lightly  with  a  mallet  or  with  the  quoin  key  to 
force  all  the  letters  down  against  the  stone.  If 
the  type  is  not  level  after  you  have  planed  it, 
don't  force  it.  Check  to  see  if  there  is  some  dirt 
or  foreign  matter  under  it. 


A.  Chase. 

B.  Wood  furniture, 

C.  Quoins. 

D.  Reglets. 

E.  Form. 


c.       ^  57.513 
Fi^re  17-21.-HOW  to  lock  the  forra  The  inside  part  of 
the  quoins  nnist  always  point  toward  the  solid  sides 
of  the  chase.  Notice  that  the  quoins  are  closer  to  the 
type  than  to  the  chase. 


REGLETS 


12  rr. 
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Figure  17-22.- Reglets  are  strips  of  wood  6  or  12  points 
thick.  They  are  similar  to  skigs  and  can  be  used  in  the 
form  instead  of  slugs,  although  they  are  used  chiefly 
in  filling  in  narrow  spaces  when  the  form  is  locked  in 
tho  chase.  They  are  available  in  long  strips  and  in 
ready-cut  assortments.  They  may  be  kept  in  racks  >r 
in  a  drawer  with  the  quoins  and  quoin  key. 
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Figure  17-23.-Quoin$  and  keys  are  used  in  locking 
forms.  Hempel  quoins  are  used  for  many  types  of 
work.  Challenge  quoins  have  numerals  on  their  faces 
whidt  indicate  the  number  of  points  the  quoin  has 
expanded  to  permit  retocking  to  the  same  pressure. 
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Figure  17-24,-Wood  planer.  Proof  planers,  similar  to 
this  (except  that  their  bottoms  are  covered  with  felt) 
are  sometimes  used  in  pulling  proofs. 


Plane  the  form  before  you  lock  it  and  as  you 
lock  it  to  make  sure  the  type  locks  evenly.  But 
do  not  plane  the  locked  form. 

Tighten  the  quoins  a  little  at  a  time,  going 
bi^ck  over  them  until  all  are  tiglit.  Don^t  try  to 
force  them,  as  this  might  break  the  chase.  When 
the  quoins  are  tiglit,  lift  one  side  of  the  chase 
enougli  to  slip  a  piece  of  furniture  under  it. 
Tlien  test  each  line  with  >  our  fmf»crtips  to  see  if 
anything  is  loose.  If  a  letter  is  loose,  determine 
what  is  wrong.  Tlien  unlock  the  chase  and 
correct  the  condition.  A  thin  spate  will  often  do 
the  trick.  Never  let  a  loose  form  go  to  press, 
because  it  may  come  apart  in  the  middle  of  the 
run. 

Always  wipe  off  the  bottom  of  the  type 
before  putting  the  chase  on  the  press.  Carry  the 
chase  with  both  hands,  like  you  would  carry  a 
pane  of  glass. 


MULTIPAGE  LOCKUPS 

Tliere  may  be  times  when  you  will  want  to 
run  two  or  more  forms  at  the  same  time.  You 
can  cut  press  time  in  half  by  setting  two 
duplicate  forms  and  locking  them  in  the  chase 
side  by  side  (two-up). 

Lockup  for  this  kind  of  work  is  the  same  as 
that  for  a  single  form,  but  you  must  be  sure  to 
leave  proper  marginal  space  between  the  two 
forms.  In  bookwork,  you  must  also  determine 
which  page  goes  where,  but  this  is  not  difficult. 
You  simply  make  up  an  impositioi.  chart,  similar 
to  that  used  in  stripping  tlie  negatives  for  the 
offset  press.  Figure  17-25  shows  how  to  find  the 
pos'lions  for  your  ;  ages  when  you  are  using 
such  a  chart. 


KINDS  OF  PRESSES 

Tlie  three  types  of  presses  used  for  letterpress 
printing  are  the  platen,  the  cylinder,  and  the 
rotary.  Rotary  'tresses  fed  from  continuous  rolls 
are  calle<J  web  jresses.  Most  newspapers  are 
printed  on  this  type  of  press. 
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Figure  17-25.-Right,  an  imposition  chart  for  a  A-page 
folder.  Left,  the  arrangernent  of  the  pages  in  the 
chase.  Notice  that  the  bottom  of  the  chart  i$  placed 
against  the  bottom  of  the  form  and  that  the 
positions  of  the  pages  are  reversed  In  the  chase. 


Chapter  17>^LETTERPRESS  PRINTING 


Open  Platen  Presses 

.   In  the  Navy,  your  work  will  be  confined 
largely  to  the  platen  press  (sometimes  called  the 
kicker).  Figure  17-26  shows  the  operating  parts 
of  this  press.  The  chase  holding  the  form  is 
clamped  against  the  vertical  flat  surface  or  bed 
at  the  back  of  the  press.  The  paper  is  hand-fed- 
one  sheet  at  a  time-to  guides  on  another  flat 
surface  known  as  the  platen.  When  the  press  is  in 
operation,  the  bed  moves  forward  slightly  and 
the  platen  tilts  to  a  parallel  position  until  the 
two  meet  and  the  paper  is  pressed  against  the 
type.  (See  fig.  17-27.)  By  pushing  a  throwoff 
lever,  the  pressman  can  move  the  bed  of  the 
press  away  from  the  platen  and  thus  prevent  the 
press  from  making  an  impression  when  he  is  not 


feeding  or  when  he  misses  a  sheet  or  feeds  it 
crooked. 

Tympan 

To  provide  the  proper  contact  between  the 
type  and  the  paper,  the  flat  surface  of  the  platen 
is  covered  with  several  sheets  of  underpacklng 
and  a  drawsheet  of  manila  paper.  The  drawsheet 
and  packing  are  known  as  the  tympan,  and  the 
paper  used  for  the  ('-awsheet  is  often  called 
tympan  paper.  A  sheet  of  hard,  springy  card- 
board (pressboard)  and  2  or  3  sheets  of  50- 
pound  supercalendered  book  paper  make  an 
excellent  packing.  The  drawsheet  is  clamped  in 
place  on  the  platen  with  two  metal  bars  known 
as  tympan  bales.  (See  fig.  17-28.) 
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Figure  17.26.-.The  operating  parts  of  the  open  press.  These  presses  come  in  several  rJaes,  but  8"  X  10"  and  10"  X  15" 
are  the  most  common.  Diagram  below  shows  how  the  press  works. 
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Figure  17-27.-Late  model  platen  presses  differ  in 
appearance  but  operate  on  the  same  principle  as  press 
shown  in  figure  17-26. 
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Figure  17-28.- Putting  a  packing  on  ttve  platen  press. 
Fasten  one  end  of ^the  tdrawsheet  under  ^  tympan 
bale;  then  insert  the  iPacking  sheets.  Stretch  the 
drawsheet  taut  and  then  clamper  vvith^thc  other  bale. 
Tear  off  the  excess  paper.  Always  redairp  the  iiale 
before-startir.g  the  nress;  otherwise  you  may  damage 
the  form  er  theibale. 
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Inking  System 

The  ink  fountain  is  similar  to  that  found  on 
the  offset  press.  Thumbscrews  are  used  to 
control  the  distribution  of  the  ink.  When  the 
press  is  in  operation,  the  ink  rollers  swing  up 
over  the  ink  disk  to  contact  the  fountain  roller; 
then  back  over  the  disk  down  over  the  type 
form:  then  up  over  the  disk  to  the  fountain 
roller  again,  and  so  on.  When  the  top  roller 
contacts  the  fountain  roller,  it  picks  up  a  nairow 
strip  of  ink  which  it  transfers  to  the  disk.  As  the 
other  rollers  pass  over  the  disk,  the  ink  is 
distributed  evenly.  The  disk  revolves  slightly 
with  each  revolution  of  the  press,  further  aiding 
in  the  distribution. 

The  fountain  roller  is  metal,  but  the  other 
rollers  consist  of  a  metal  core  covered  with  a 
soft,  rubbery  composition  of  glue  and  glycerin. 
The  rollers  are  sensitive  to  heat  and  moisture.  In 
hot  climates,  you  shorM  use  hard  *'aummer" 
rollers  or  ''all  weather"  rollers.  Rollers  cast  for 
winter  use  contain  more  glycerin  than  the  others 
and  are  apt  to  melt  or  come  apart  when  they  are 
used  in  hot  weather. 

Rule  forms  cut  into  the  soft  surface  of  the 
rollers  and  shorten  their  lives,  so  it  is  best  to  use 
a  set  of  old  rollers  when  i  inning  such  work. 
Always  stop  the  rollers  at  the  bottom  of  the 
press.  Never  leave  them  resting  against  the  type 
or  on  the  disk,  as  this  will  flatten  them. 

You  can  attach  a  roller  to  the  press  by  pulling 
out  on  the  roller  arm  and  sHpping  the  ends  of 
the  roller  core  into  latch-like  devices,  known  as 
saddles.  (See  fig.  17-26.)  To  remove  the  roller, 
you  simply  reverse  this  process.  Rollers  are  held 
in  place  by  spring  tension,  k  ledge  (bearor)  on 
each  side  of  the  press  bed  acts  as  a  roller  track. 
{1  helps  maintain  the  proper  contact  between 
the  rollers  and  type  and  causes  the  rollers  to 
turn  as  they  pass  over  the  form.  A  small  steel 
wheel  (truck)  slips  over  the  core  at  each  end  of 
the  roller  and  provides  the  proper  contact 
between  the  roller  and  the  track.  Expansion 
trucks  are  sometimes  used  instead  of  the  regular 
U-ucks.  Tlie  pressman  can  adjust  them  to  regu- 
late the  pressure  between  the  rollers  and  the 
form. 

'ilways  Welsh  the  rollers  and  the  disk  with 
roller  wash  when  you  arc  through  using  the 
press.  If  the  ink -especially  colored  ink-is  not 
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removed,  it  will  cause  the  rollers  to  harden  and 
poor  ink  distribution  will  result.  When  rollers  are 
removed  from  the  press,  they  should  be  placed 
in  a  rack  or  stood  on  end  against  the  wall. 

Other  Parts  and  Accessories 

The  feedboard,  shown  in  figure  1 7-26,  is  used 
to  hold  the  stock  that  is  to  be  fed  into  the  press. 
It  can  be  pivoted  to  any  position  that  makes  for 
easy  feeding.  The  operator  stands  before  the 
press  and  takes  the  paper-one  sheet  at  a 
time- from  the  feedboard  and  places  it  on  the 
platen  against  a  set  of  gage  pins,  like  those 
shown  in  figure  1 7-29.  These  pins  serve  as  guides 
for  registering  the  paper.  After  each  sheet  is 
printed,  it  is  taken  from  the  press  and  stacked 
on  the  delwery  or  lower  table  shown  in  figure 
1 7-26. 

Two  grippers,  like  the  one  shown  in  figure 
17-28,  prevent  the  sheet  from  sticking  to  the 
form  after  the  impression.  These  grippers  are  not 
the  same  as  the  grippers  found  on  the  offset 
press.  They  are  simply  long,  metal  fingers  which 
nde  between  the  platen  and  the  bed  of  the  press. 
When  the  platen  moves  against  the  type  to  make 
the  impressions,  the  grippers  close  on  the 
margins  of  the  sheet;  and  when  the  platen  moves 
away  from  the  form,  they  hold  the  paper 
momentarily  to  keep  it  from  sticking  to  the 
type. 

Always  see  that  the  grippers  clear  the  form 
before  pulling  your  first  impression,  because 
they  will  ruin  the  type  if  they  strike  it.  You  can 
move  the  grippers  .dewise  along  a  bracket 
below  the  edge  of  i.ie  platen.  They  are  held  in 
place  with  locknuts  and  can  be  removed  from 
the  press  entirely  if  necessary. 

Use  the  flywheel,  shovm  in  figure  1 7-26,  for 
turning  the  press  over  by  hand.  Most  operators 
also  turn  the  wheel  by  hand  to  relieve  the  strain 
on  the  motor  when  they  start  the  press.  Some 


platen  presses  are  equipped  with  a  brake,  like 
that  shown  in  figure  17-27.  It  is  used  in  stopping 
the  press  after  the  mctor  is  shut  off. 

Inking  the  Press 

Always  ink  the  press  before  putting  on  the 
form.  Otherwise  the  ink  may  fill  in  the  small 
letters  and  you  will  have  to  stop  and  wash  the 
type.  If  your  press  is  equipped  with  an  ink 
fountain,  you  simply  put  the  ink  in  it  and 
regulate  the  flow  with  the  thumbscrew  adjust- 
ments. If  you  have  no  fountain,  you  should 
apply  the  ink  in  small  quantities  with  an  ink 
knife  in  2  or  3  separate  places  on  the  disk.  Then 
let  the  press  run  for  a  few  minutes  to  distribute 
it.  A  little  ink  goes  a  long  way,  so  don't  use  too 
much  on  small  forms.  If  you  get  too  much,  stop 
the  press  and  wash  the  disk. 

If  your  press  is  not  equipped  with  a  fountain, 
you  will  find  it  necessary  to  add  ink  during  the 
run.  Apply  it  to  the  lower  left  edge  of  the  disk 
and  allow  it  to  distribute  thoroughly  before 
making  another  impression. 

The  rollers  and  plate  must  be  washed 
thoroughly  each  time  you  switch  from  one  color 
of  ink  to  another.  If  the  run  is  very  short,  you 
may  not  want  to  use  the  fountain,  so  you  can 
move  it  back  or  throw  it  out  of  gear  and  ink  the 
disk  by  hand. 

Putting  the  Form  on  the  Press 

Once  the  ink  is  distributed,  you  can  put  the 
form  on  the  pi  ess.  Turn  the  flywheel  until  the 
inking  rollers  are  in  their  lowest  position.  Then 
insert  the  chase  apinst  the  beveled  lugs  at  the 
bottom  of  the  bed  and  lock  it  in  place  by 
slipping  it  under  the  clamp  at  the  top,  a'  shown 
m  figure  17-30.  If  you  have  locked  the  form 
properly  you  should  put  it  on  the  press  with  the 
quoins  at  the  top  and  right  sides  of  the  chase  as 
shown  in  figure  1 7-30. 


Figure  17-29.-Gage  pin.  The  tongue  c«n  be  pushed  in 
or  out 
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Makeready 

After  the  form  is  clamped  on  the  press,  your 
next  step  is  to  pull  a  print  or.  the  tympan.  But 
before  you  do  this,  you  must  remove  the  gage 
pins  from  the  drawsheet  and  move  the  grippers 
to  the  far  sides  of  the  platen  so  that  they  will 
clear  the  /pe  when  you  make  the  impression. 
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figure  17-3a-?uttmg  the  form  in  the  press  from  the 
side.  You  can  also  put  the  form  in  from  the  front. 
Always  lock  the  chase  in  position  with  the  damp  as 
shown  at  right 


You  may  be  able  to  run  3  or  4  similar  jobs 
without  changing  the  tympan,  but  for  best 
results,  the  drawsheet  should  be  changed  fre- 
,  quently.  Furthermore,  you  should  vary  the 
r.thickness  of  the  packing  according  to  the  job 
:  being  printed.  For  medium  forms,  you  can  use  1 
-  sheet  of  pressboard  and  3  or  4  sheets  of 
50-pound  supercalendered  book  under  the  draw- 
.  sheet.  But  smaller  forms  may  require  less  pack- 
ing and  larger  forms  may  require  more.  If  the 
form  is  made  up  of  cuts  and  new  type,  most 
pressmen  place  the  pressboard  next  to  the 
drawsheet,  but  /  the  type  is  worn,  it  is  often 
^  necessary  to    lace  the  pressboard  under  the 
super  to  provide  a  softer  packing. 

When  the  packing  seems  sufficiently  high, 
turn  the  press  by  hand  and  pull  a  print  on  your 
drawsheet.  This  will  show  you  the  position  of 
your  form,  and  you  can  set  your  gage  pins  to  it. 
You  can  powder  the  drawsheet  later  with  talcum 
powder  to  dry  the  ink  and  prevent  it  from 
offsetting  onto  the  back  of  the  printed  sheets. 

Setting  the  Gage  Pins 

The  margins  of  your  printed  sheets  are  dete- 
mined  by  the  positions  of  your  gage  pins.  Theu 
are  several  ways  to  find  the  correct  positions  for 
the  pins.  The  simplest  way  is  to  subtract  the 
width  of  the  form  from  the  width  of  the  sheet. 
This  will  give  you  the  total  marginal  space.  If  the 
form  is  to  be  centered,  the  bottom  margin  will 
*  be  equal  to  half  of  this  space.  So  you  simply 
measure  with  the  line  gage  from  the  lower  edge 
of  the  impression  pulled  on  the  tympan. 

Mark  the  drawsheet  in  a  couple  of  places,  as 
shown  in  figure  17-31.  ijhen  draw  a  line  to 
comiect  the  two  points.  This  will  be  your 
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M«otur*from  tht  lowtr  tdgt  of  tht  imprtssion. 


Mork  th«  drowth««t  of  two  points. 


Draw  o  tine  to  connect  the  two  ooint«. 

Figure  1  31.-0ne  way  to  find  the  positions 
gage  pins. 
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bottom  margin  line  and  you  can  set  the  guides 
to  it,  as  shown  in  the  illustration.  The  side 
margin  can  be  established  in  the  same  manner. 

To  set  the  pins,  you  simply  push  the  sharp 
points  into  the  drawsheet,  just  behind  the 
margin  line.  Then  slide  the  pins  down  until  their 
front  shoulders  are  even  with  the  pencil  line.  As 
a  rule,  you  should  use  2  pins  along  the  bottom 
margin  line  and  1  on  the  left  side.  You  must  be 
careful,  of  course,  not  to  set  the  pins  where  they 
will  be  struck  by  the  grippers,  as  the  grippers 
will  damage  them.  You  should  also  see  that  the 
tongues  in  the  pins  do  not  protrude  far  enough 
to  hit  the  type  when  the  impression  is  made.  If 
they  do,  you  must  slide  the  tongues  back  in  the 
pins  or  move  the  pins  to  a  new  location. 

After  you  have  set  the  pins,  you  should  pull  a 
proof  on  one  of  the  sheets  to  be  run  in  order  to 
test  the  margins.  Fold  the  printed  sheet  in  the 
center  and  hold  it  up  to  the  light  to  see  if  the 
margins  are  equal  and  if  the  type  is  straight  with 
the  edge  of  the  paper.  If  it  isn't,  you  must  move 
the  gage  pins  in  or  out  until  the  image  is 
positioned  properly. 

Once  your  margins  are  correct,  you  should 
take  a  small  wrench  and  lightlv  tap  the  pins  to 
drive  the  tips  Oftheir  shoulder,  into  the  packing. 
This  will  ketp  the  pins  from  slipping  during  the 
run. 

When  gage  pins  are  not  available,  you  may  use 
quads  glued  to  the  tympan  as  paper  guides.  You 
may  fashion  tongues  from  slender  strips  of 
pressboard  and  fasten  one  to  the  top  of  each 
quad  with  Scotch  tape. 

Setting  the  Grippers 

You  have  already  seen  that  you  should  never 
pull  an  impression  without  first  checking  the 
grippers  to  see  that  they  clear  the  type.  Ge;'eral- 
ly  it  is  necessary  for  you  to  move  the  grippers  to 
the  extreme  edges  of  the  platen  during  prelimi- 
nary operations.  To  reset  them  later,  you  must 
pull  a  trial  impression  on  a  sheet  of  the  stock  to 
be  run,  and  then  with  the  sheet  against  the  pins, 
^move  the  right  gripper  over  the  right  margin  of 
the  sheet.  Hold  it  down  against  the  tympan  to 
see  that  it  misses  the  type,  aiid  tighten  the  nut 
to  hold  it  in  place. 

If  there  is  room,  you  may  be  able  to  set  the 
left  gripper  in  the  same  manner,  although,  as  a 


rule,  it  is  necessary  to  set  this  gripper  behind  the 
left  gage  pin.  Don't  set  the  gripper  over  the  pin, 
because  the  gripper  will  damage  it. 

To  provide  additional  stripping  power,  you 
can  attach  extension  fingers  to  each  gripper  or 
you  can  stretch  string  (or  a  rubber  band) 
between  the  two  grippers  at  one  or  more  points 
where  it  will  not  contact  the  form.  (Metal 
extension  units  are  shown  in  figure  1 7-37.) 

Getting  an  Even  Impression 

Examine  the  first  proof  carefully  for  ink  and 
pnntmg  defects.  If  your  shop  does  not  have  a 
proof,  press,  you  should  also  read  your  first 
proof  for  errors.  Then  remove  the  form  from  the 
press  and  correct  the  errors.  Once  the  coii-ec- 
tions  have  been  made,  put  the  form  back  on  ti»e 
press  and  pull  another  proof.  Check  the  cecond 
proof  to  see  if  all  the  corrections  have  been 
made.  If  you  find  that  an  error  has  not  been 
corrected  or  if  you  find  dirty  or  broken  letters 
you  must  remove  the  form  from  the  press  again 
to  make  the  correction. 

Unless  your  type  is  new  or  in  fairly  good 
shape,  you  may  find  that  some  letters  wiU  show 
up  clearly  whUe  others  will  look  worn  and  weak 
You  will  also  find  that  borders  and  rules  are 
often  too  high  and  that  cuts  may  be  either  too 
high  or  too  low.  To  obtain  a  satisfactory  print 
you  will  have  to  build  up  the  low  spots  o^ 
reduce   the  high  spots  so  that  the  printing 
pressure  will   be   uniform.  This  building-up 
process  can  be  done  in  two  ways.  You  can  put  a 
piece  of  paper  behind  the  type  form  or  you  can 
put  paper  patches  under  the  drawsheet  on  the 
platen.  (See  fig.  17-32.) 

It  is  an  easy  matter  to  place  a  piece  of  paper 
behind  a  low  cut  or  a  block  of  type  enclosed  in  a 
rule  box.  However,  these  patches  should  be  used 
only  where  they  are  needed.  You  must  locate 
the  low  place  and  then  wet  a  slip  of  aper  and 
stick  It  m  place  behind  the  form.  Never  use  paste 
or  gummed  paper  behind  the  form  as  that  might 
rum  tne  type.  Always  start  off  with  a  sheet  of 
onionskin  or  French  folio.  You  can  thwn  apply 
more  paper  if  necessary.  You  will  find  that  a 
thm  piece  of  paper  strengthens  the  impression 
considerably. 

But  don't  just  stick  a  sheet  or  two  of  paper 
behind  the  form  and  Jet  it  go  at  that  This 
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Figure  17-32.-By  outlining  the  low  areis,  you  cen 
establish  the  shape  mtl  position  for  the  overlay 

patches. 

method  will  bring  up  the  weak  parts  of  the  job, 
but  it  may  also  cause  too  much  pressure  on  the 
heavy  parts  and  this  will  cause  damage  to  the 
type.  Therefore  when  accurate  make-ready  is 
necessary,  you  must  place  patches  under  the 
drawsheet  This  is  called  "overlaying."  It  may  be 
done  in  two  different  ways.  You  can  use  a 
double  drawsheet  or  you  can  use  a  spot  sheet.  If 
you  use  a  double  drawsheet,  you  simply  un- 
clamp  the  top  sheet  and  roll  it  down  on  the 
platen;  ^hen  pull  an  extra  impression  on  the 
second  sh^et.  *  ou  will  then  have  two  impres- 
sions in  ^  .actly  the  same  position  and  you  can 
paste  your  paper  overlays  on  the  low  spots 
indicated  on  the  second  sheet.  When  you  are 
finished  you  can  stretch  the  top  sheet  back  into 
position. 

The  other  method  of  overlaying  employs  the 
use  of  a  spot  sheet  of  heavy,  s  percalendered 
paper.  Pull  an  impression  on  the  sheet  of  paper; 
then  turn  it  over  and  study  the  impression 
showing  on  the  back.The  low  areas  will  show  up 
readily  on  this  type  of  paper  and  you  can  take  a 
pencil  and  outline  them-  Begin  first  '^th  those 
areas  that  will  require  only  slight  building  up 
ar^d  gradually  proceed  to  those  areas  that  will 
require  a  considerable  amount.  The  center  of  a 
large  form  is  often  lighter  than  the  edges  and 
isolated  bits  of  type  always  print  heavier  than 
those  areas  which  are  adjacent  to  other  blocks  of 
copy. 


Some  operators  place  a  sheet  of  carbon  paper 
against  the  face  of  the  super  before  outlining  the 
low  areas  so  that  the  carbon  will  make  the 
outlines  appear  on  the  face  of  the  super. 

Once  the  outlines  have  been  drawn,  you  can 
turn  the  paper  over  and  paste  pieces  of  onion 
skin  over  the  areas  indicated. 

Rub  the  paste  over  the  area  to  be  built  up; 
then  lay  a  piece  of  onionskin  paper  over  it  and, 
using  an  overiay  knife,  carefully  cut  along  the 
outline.  Remove  the  trim  so  that  only  the  area 
enclosed  by  the  outline  will  be  covered.  Always 
begin  with  the  smallest  outlines-those  which 
indicate  your  lowest  areas.  You  can  then  build 
up  the  impression  progressively  by  adding  larger 
pieces  of  paper,  one  over  another  until  the  entire 
blocked-in  area  has  been  covered. 

Next,  you  must  slip  the  spot  sheet  under  the 
drawsheet,  placing  it  so  that  the  print  on  thft 
pasted-up  sheet  will  register  perfectly  with  the 
impression  on  the  drawsheet.  To  do  this,  you 
simply  place  the  spot  sheet  against  the  pins  on 
the  drawsheet  and  then  cut  two  right  angle  slits 
through  both  sheets.  Then  release  the  drawsheet 
and  place  the  spot  sheet  under  it.  You  can 
position  the  spot  sheet  by  matching  the  right- 
angle  slits.  A  little  library  paste  will  hold  it  in 
place.  Don't  forget  to  remove  a  sheet  of  super 
from  the  packing  when  you  insert  your  spot 
sheet.  Otherwise  the  additional  thickness  of  the 
spotsheet  may  cause  your  impression  to  be  too 
heavy. 

As  a  final  operation  pressmen  generally  tra-^s- 
fer  the  sheet  of  pressboard  from  the  bottom  of 
the  packing  to  the  top,  placing  it  between  the 
drawsheet  and  the  spot  sheet.  The  pressbv/^.d 
provides  a  harder  printing  surface  and  also  tends 
to  soften  the  edges  of  the  patches  on  the  spot 
sheet.  This  operation  is  of  particular  importance 
when  yoi:  are  working  with  halftone  overlays.  It 
prevents  the  utline  of  the  patches  from  show- 
ing up  in  t.  ^  impression.  In  halftone  work,  the 
darker  areas  generally  require  more  impression 
than  the  highlights.  For  example,  you  might  cut 
out  a  small  area  in  the  eye  of  a  person  m  a 
halftone  while  building  up  areas  of  the  hair  or 
Dackground. 

Envelopes 

The  front,  back,  and  flap  of  an  envelope 
overlap  and  cause  an  uneven  impression  because 
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there  are  more  thicknesses  of  paper  in  one  part 
ot  the  printing  area  than  in  another.  You  can 
handle  this  problem  by  using  a  spot  sheet  to 
build  up  the  4ow  areas,  following  the  procedure 
just  discussed.  In  areas  where  the  different  layers 
01  the  envelope  overlap,  no  patch  will  be 
required,  but  one,  two,  or  even  three  patches 
may  be  required  in  other  areas.  To  save  time 
you  can  cut  paper  from  one  of  the  envelopes' 
and  use  this  paper  in  preparing  the  patches. 

(Note-If  one  side  or  one  comer  of  the  platen 
IS  low,  you  can  bring  it  back  into  parallel  with 
the  press  bed  by  adjusting  the  regulating  nuts 
under  the  comers  of  the  platen.  This  operation 
will  seldom  be  necessary,  however.) 

Feeding  the  Press 

When  the  job  is  ready  to  go,  place  the  paper 
on  the  feedboard  and  fan  the  pile  so  that  the  top 
sheets  will  overhang  the  others.  Then  set  the 
counter  on  the  left  side  of  the  press. 

Rub  some  glycerin  on  your  hands  so  that  it 
will  be  easy  for  you  to  pick  up  the  sheets.  See 
that  the  throwoff  lever  is  in  the  throwoff 
position;  then  start  the  press,  giving  the  flywheel 
a  spin  with  your  left  hand  to  relieve  the  strain 
on  the  motor. 

Stand  directly  in  front  of  the  press,  as  shown 
in  figure  17-33.  Take  the  top  sheet  from  the 
stack  with  the  thumb  and  fingers  of  your  ri-ht 
hand  and  place  it  against  the  guides  on  the 
platen.  Slide  it  over  until  it  touches  the  left 
pin-and  then  release  it  immediately. 

Feed  the  sheets  into  the  press  with  your  riglit 
hand,  and  remove  them  with  your  left,  as  shown 
in  the  Illustration.  You  must  handle  the  sheets 
carefully  when  you  remove  them,  as  the  wet  ink 
smears  easily.  You  will  find  it  easier  to  keep  the 
sheets  clean  if  you  use  a  sandpaper  stall  (a  strip 
of  sandpaper  folded  over  the  finger  and  secured 
with  a  rubber  band)  on  the  first  or  middle  finger 
of  your  left  hand. 

Never  reach  into  the  press  to  try  to  straighten 
a  sheet  after  you  have  inserted  it.  If  your  hand 
gets  caught  between  the  platen  and  the  type 
you  are  liable  to  lose  a  finger.  " 

If  you  miss  feeding  a  sheet  or  get  one  in 
crooked,  use  the  throwoff  lever  to  throw  off  the 
impression.  You  can  operate  it  with  your  left 
hand. 
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Hgure  17.3a-Feed  the  shee^ji  into  the  press  with  the 
right  hand  and  remove  them  with  the  left  Notice  the 
sandpaper  stall.  It  will  help  you  to  remove  the  sheets 
withowt  smearing  the  wet  ink. 

Push  the  lever  toward  the  back  of  the  press  to 
throw  off  the  impression  and  move  it  forward  to 
bring  the  press  back  on  impression.  Don't 
hesitate  to  use  it  as  often  as  necessary.  It's  a 
safety  device  and  it's  there  to  help  you.  In  fact 
when  you  are  learning  to  feed  the  press  or  are 
running  difficult  forms,  you  can  use  the  throw- 
off  througliout  the  run.  printing  every  other 
sheet. 

Be  especially  careful  when  feeding  a  platen 
press  during  heavy  weather.  The  roll  and  pitch 
of  the  ship  tend  to  disrupt  the  steady  cadence 
provided  by  the  inertia  of  the  fiywheel.  Since 
the  feeding  operation  is  largely  a  matter  of 
timing,  a  sudden  change  in  speed  'an  be  danger- 
ous if  not  anticipated. 

During  the  run,  check  the  prints  periodically 

1.  Too  little  or  too  much  ink. 

2.  Margins  slipping. 

3.  Type  working  off  its  feet. 

Remove  the  printed  sheets  from  Hie  delivery 
table  frequently  and  stack  them  in  small  piles  to 
prevent  offset. 

At  the  end  of  the  job.  transfer  tlie  form  to  the 
stone,  and  wash  the  type  with  solvent.  At  the 
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end  of  the  day,  or  each  time  you  change  color, 
you  must  wash  the  press  thoroughly  with 
soWent  and  a  soft  rag. 

Oil  the  press  at  least  once  a  day,  if  you  are 
using  .it  continuously.  Most  oil  holes  a  )  ap- 
parent on  this  press,  but  it  is  necessary  to  turn 
the  machine  until  the  platen  meets  the  bed  to 
:reach  some  of  them. 

If  you  are  under  way  and  encounter  even 
moderately  choppy  seas,  you  should  lash  your 
platen  presses  closed  when  they  are  not  in  use. 
Many  operators  lash  the  presses  at  the  end  of 
each  working  day  so  that  it  will  not  be  necessary 
for  them  to  iitt  up  during  mid-watch  in  case 
there  is  a  change  in  the  seas.  To  lash  the  press, 
turn  the  flywheel  until  the  platen  closes  against 
•  the  bed;  then  take  a  few  turns  around  the  bed 
and  platen  with  a  length  of  small  line.  Before 
closing  the  platen,  remove  the  ink  rollers  from 
the  press  to  prevent  them  from  developing  flat 
spots. 

Scoring  and  Perforating 

It  is  sometimes  necessary  to  score  heavy  stock 
so  that  it  can  be  folded  by  hand.  The  scoring 
rule  dents  or  breaks  the  stock  but  does  not  cut 
through  it.  Special  steel  rules  are  provided  for 
this  type  of  work,  but  regular  brass  ru^s  can  be 
used.  When  scoring  a  job,  pressmen  remove  the 
]X>llers  from  the  press* 

Perforating  rules  are  similar  to  scoiing  rules 
except  that  they  are  designed  to  cut  small  slits 
or  perforations  in  the  paper.  You  can  perforate  a 
job  as  you  print  it,  or  you  can  lock  the 
perforating  rule  in  another  chase  and  perforate 
the  work  in  a  separate  run.  Since  perforating 
rules  damage  the  rollers,  most  pressn?en  use  a  set 
of  old  rollers  orremove  the  rollers  entirely  when 
they  are  perforating  a  job. 


Numbering  Machines 

A  small  mechanical  device,  ki.own  as  a 
numbering  machine  is  used  for  printing  conse- 
cutive numbers  on  jobs  srch  as  tickets  and 
invoices.  These  machines  are  locked  in  the  form 
much  the  same  as  a  cut.  The  numbers  print 
along  with  the  type  and  change  automatically 
after  each  inipre.ssion.  (The  form  shown  in  figure 


17-11  has  a  numbering  machine  in  the  lower  left 
corner. ) 

AUTOMATIC  FEEDER  PRESSES 

There  are  several  types  of  automatic  feeders 
for  platen  presses,  but  most  of  them  are  similar 
in  principle,  and  when  you  learn  to  operate  one, 
you  can  easily  switch  to  another. 

THE  KLUGE  FEEDER 

The  Kluge  (pronounced  Kloog-ee)  automatic 
press  and  feeder  are  shown  in  figure^  17-34. 
Kluge  feeders  are  built  for  both  the  10"  X  15" 
and  the  12"  N  18"  presses. 

How  the  Kluge  Operates 

Figure  17-35  shows  the  feeding  unit  (known 
as  the  magazine).  You  wiL  notice  that  the  stock 
is  not  stacked  flat,  but  is  placed  on  end  -igainst 
an  elevating  feed  table,  which  moves  forward 
gradually  as  the  sheets  are  fed  into  the  press. 

The  normal  position  for  the  stack  is  one- 
fourth  inch  below  the  sucker  feet  when  the  feed 
arm  is  all  the  way  up,  but  you  can  regulate  screw 
(A)  to  make  the  stack  run  higiier  or  lower  when 
necessary.  The  sucker  feet  do  not  actually 
contact  the  stack;  they  pick  up  the  top  sheet  as 
it  is  floated  by  an  air  blast  supplied  by  the 
blower  tube  (C),  shown  in  figure  17-36. 

When  the  press  is  turned  on,  the  feed  arm 
swings  first  into  the  position  sho^vn  in  figure 
1 7-36  to  pick  up  the  sheet;  then  it  swings  down 
over  the  platen  carrying  the  sheet  against  the 
bottom  gage  pins.  At  this  point  the  sunction  cuts 
off  and  the  sheet  is  released,  but  the  feed  arm 
continues  downward  for  a  second  before  it 
swings  back  into^sit^on  for  tjie  next  sheet. 

The  side  guide  isTsmaiVfinger-liH  um^^^ 
is  attached  to  a  cam-operated  rod  at  the  bottom 
of  the  platen.  (See  fig.  17-37.)  As  the  grippers 
close  on  the  platen  just  before  the  impression,  a 
spring  forces  the  side  guide  to  move  in  against 
the  sheet.  And  since  the  paper  is  fed  into  the 
press  slightly  off  center,  each  sheet  is  moved 
sidewise  for  proper  registration. 

The  delivery  table  lowers  automatically  aj  the 
sheets  are  delivered,  it  is  self-adjusting  for  any 
thickness  of  stock. 
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A,  Feeding  arm, 

B,  Air  hose, 

C,  Feed  arm  post, 

D,  Feed  arm  head, 

E,  Automatic  ink  throwoff  rod, 

F,  Counterbalance, 

G,  Auxiliary  table, 

H,  Brake, 

J,   Delivery  table, 

K,  Handle  for  raising  and  lowering  delivery 
table, 

L,  Delivery  table  piling  bars, 

M,  Automatic  throwoff, 

N,  Air  control  lever  (starts  sheets  feeding 

into  press, ) 
O,  Delivery  arm. 
.  P,  Magazine, 
Q ,  Pile  height  regulator . 
R,  Blast  adjustment, 

S,   Handle  for  raising  and  lowering  feed  pile, 

5/.543X 

Figure  17-34.-The  Kluge  automatic  press  and  feeder. 

The  hnpression  throwoff  lever  and  starting 
and  stopping  h-ttons  are  similar  to  those  found 
on  the  other  presses.  (See  fig.  1 7-34.) 
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Figure  17-35,-The  operation  of  the  Kluge  feeder. 
Suction  feet  on  canv  operated  arm  catch  sheet 
carrying  it  to  pins  on  platen.  Impression  is  made  in 
the  re^ilar  ma%ner.  Delivery  arm  then  withdraws 
sheet  from  platen  and  carries  it  to  an  automatic 
receding  delivery  table. 


Putting  a  Form  on  the  ft-ess 

The  form  is  generally  centered  in  the  chase 
sidewise  and  locked  from  6  to  8  picas  from  the 
bottom  of  the  chase.  If  large  forms  are  posi- 
tioned too  liigh,  they  may  cause  feeding  or 
delivery  difficulties.  The  gage  pins  should  never 
be  set  higher  than  3  1/2  inches  from  the  bottom 
of  the  platen. 

'  The-  -chase  is  clamped  oil  the' prjss^m 'th^"* 
regular  manner,  but  before  you  can  begin  your 
makeready  operations,  you  should  raise  the 
feeding  and  delivery  arms  and  swing  the  maga- 
zine out  of  the  way,  as  shown  in  figure  17-38. 
To  open  the  magazine,  you  simply  release  latch 
(E),  shown  in  figure  17-36. 
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Makeready  Operations 

Makeready  operations  are  similar  to  those 
already  discussed.  To  change  the  tympan,  you 
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A.  Pile  height  regulator. 

B.  Feeding  arm. 

C.  Blast  tube. 

D.  Sucker  feet. 

E.  Magazine  latch. 
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Figure  17-36. -The  Kluge  feeding  unit 


A.  Side  guide. 

B.  Sheet  holder  tongue. 

C .  Grippers . 

D.  Side  guide  locknut. 

E.  Knurled  adjustment  screw  for  minute  ad- 
justments. 

F.  Delivery  arms. 

G.  Sucker  feet. 

H.  Bolts,  Loosen  to  move  arms  in  or  out. 
J.  Extension  units  for  grippers. 


should  turn  the  press  until  the  grippers  are  all 
the  way  up.  Then  clear  the  platen  of  all 
attachments.  Remove  the  gage  pins  and  .he 
sheet  gage  holder  tongue  (B),  shown  in  figure 
17-37.  Raise  the  side  guide  to  keep  it  out  of  the 
way  until  the  packing  has  been  changed. 

When  setting  the  pins  for  a  new  job,  you 
should  mark  the  position  for  your  side  guide; 
then  pull  the  grippers  down  against  the  platen  to 
force  the  guide  all  the  way  in  toward  the  form. 
NaOvc  the  guide  up  to  the  register  mark  and  lock 
it  there.  You  can  make  minute  adjustments  later 
—by  mnring^ the  knurled -^crev^'  ■(£>, -shown  in 
figure  17-37.  The  bottom  pins  are  sel  in  the 
regular  manner. 

Sheet  Holder  Tongue 

The  sheet  holder  tongue  (B),  shown  in  figure 
17-37,  keeps  the  sheet  from  bouncing  away 
from  the  pins.  It  moves  off  the  sheets  whtn  the 
grippers  close  on  the  platen.  It  should  overlap 
the  sheet  one-third  of  an  inch  when  the  paper  is 
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Figure  17-'J7.-Tne  sMe  guide. 

against  the  pins.  If  it  fails  to  contact  the  sheet 
properly  you  should  use  a  longer  or  shorter 
tongue. 

Setting  the  Sucker  Feet  on  the 
Feed  Arm 

Tlie  feed  arm  has  only  4  sucker  feet,  but  you 
can  move  them  sidewise  to  accommodate  dif- 
ferent v'iths  of  stock.  Dummy  feet  may  be 
added  ^ry  large  stock.  Me;al  feet  are  useH 
for  ii.  ..erage  run  of  work,  but  rubber  tips  may 
be  used  for  heavy  stock.  You  can  cut  off  the 
suction  on  unused  suckers  when  you  are  running 
small  jobs. 

The  bolt  (1),  shown  in  figure  17-38,  controls 
the  otearance  between  the  tympan  and  the  feed 
arm  and  also  controls  the  alignment  of  the 
sucker  tips  with  the  platen. 
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Figurt  17-38.-Durln9  makeready  operations  you  should 
swing  back  magazine  (D)  and  raise  the  feed  arm  (H) 
and  delivery  arm  (C)  to  the  positbns  shown  here.  To 
raise  the  delivery  arm,  pull  it  all  the  way  back  and 
lock  with  latch  (A.).  Then  raise  the  arm  and  tighten 
bolt  (B)  to  hold  it  in  place.  To  lock  feed  arm  head, 
turn  press  until  slot  in  lever  (E)  is  ready  to  slip  over 
pin  on  feed  arm  head  Force  lever  (E)  down  until  stot 
slips  over  pin.  Next  release  lever  (F)  and  raise  feed 
arm,  turn  press  until  grippers  drop  against  platen. 
Then  lower  the  zm  gradually  until  it  slips  into  the 
catch  in  lever  (F)  finally  push  up  lever  (E)  to  release 
the  pin  from  the  slot 


A,  Regulating  screw, 

B,  Regulating  sc*-ew, 

C,  Suction  release  lever, 

D,  Trip  lever, 

Figpre  17-39. -Air  release  valve  adjustment 


Setting  the  Delivery  Arm 


Setting  the  Air  Release  Valve 

It  will  be  necessary  for  you  to  set  the  air 
release  valve  so  thai  the  suction  will  cut  off  and 
the  sheet  will  be  released  when  it  reaches  the 
proper  place  on  the  platen. 

To  make  a  rough  setting,  you  should  turn 
screw  (A),  shown  in  figure  17-39,  until  the  end 
of  thr  screw  clears  the  suction  cutoff  ball.  Then 
turn  the  press  until  the  sucker  feet  are  one-half 
inch  from  the  bottom  gage  pins.  Next,  release 
screw  (B)  and  adjust  until  part  (C)  meets  part 
(D),  as  shown  in  the  illustration.  Retighten 
screw  (B),  but  do  not  change  the  setting  of 
screw  (A)  until  after  the  press  nas  been  turned 
on.  After  you  start  the  press,  you  can  regulate 
the  air  further  with  adjusting  screw  (A)  if 
necessary. 
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Your  next  step  is  to  release  the  delivery  arm 
and  lower  it  against  the  tympan.  Hold  it  to  keep 
it  from  Gliding  down  the  track  too  fast.  When  it 
is  all  the  way  down,  turn  the  press  until  the 
delivery  fingers  are  all  the  way  out  and  are  in 
contact  with  the  platen. 

You  can  loosen  a  bolt  and  move  either  of  the 
delivery  arm  fingers  in  or  out,  as  necessary.  The 
sucker  tips  on  the  fingers  are  generally  set  about 
one-sixteenth  of  an  inch  in  from  the  top  edge  of 
the  slieet.  You  may  use  either  metal-  or  rubber- 
tipped  sucker  feet. 

Setting  the  Magazine 

Since  the  movement  of  the  side  guide  is 
^tmited,  the  paper  stack  must  be  aligned  with 
thib  ?uide.  Turn  the  press  until  the  grippers  are 
all  the  way  up.  Then  place  a  sheet  of  the  stock 
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to  be  run  on  the  platen  against  the  bottom  gage 
pins  and  halfway  between  the  side  register  mark 
and  side  guide.  (Paper  fed  into  the  press  in  this 
position  will  be  shoved  into  register  by  the  side 
guide  when  the  press  is  in  operation.) 

Move  the  press  until  the  feed  arm  drops  to  the 
platen. 

Mark  the  position  of  the  paper  by  drawing  a 
line  along  the  side  of  the  left  sucker  foot.  This 
m^k  will  then  serve  as  a  guide  when  you  place 
your  stock  in  the  magazine. 

Qose  the  magazine  and  turn  the  press  until 
the  feed  arm  is  in  the  position  shown  in  figure 
1 7-40.  Place  the  marked  sheet  in  the  magazine 
and  move  it  until  the  pencil  mark  aligns  with  the 
edge  of  the  left  sucker  foot  just  as  it  did  when  it 
was  lying  on  the  platen.  When  the  two  are 
aligned,  move  the  right  and  left  piling  guides  up 
to  the  edges  of  the  sheet  and  lock  them  in  place. 


A*  Pile  haight  adjustment  screw. 
B«  Individual  suction  cutoff  points. 

C.  Blast  pipe. 

D.  Separator  springs. 

E.  Piling  bar. 

F.  Thumbscrew. 

G.  Handle. 
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Figure  17-401 -Positioning  the  paper  stack. 


Loading  the  Magazine 

To  load  the  stock,  you  must  drop  the  elevator 
table  (C),  shown  in  figure  17-41.  Release  lever 
(A)  and  pull  the  table  back  manually.  Turn 
handle  (B)  to  raise  the  stack  and  push  lever  (A) 
up  to  engage  the  pawl  so  tliat  the  table  will 
operate  automatically  aftc.  he  stock  is  loaded. 

Blast  Adjustment 

Tlie  blast  adjustment  is  controlled  by  the 
thumbscrew  (F),  shown  in  figure  17-41.  You  can 
change  the  direction  of  the  air  by  releasing  the 
thumb  nut  (F),  shown  in  figure  17-40  and 
turning  the  handle  (G). 

Final  Adjustment    the  Air 
Release  Valve 

Once  the  press  has  been  set  up,  you  should 
check  it  to  see  that  nothing  is  binding.  Then 


A.  Elevator  pawl  release  lever. 

B.  Elevator  crank. 

C.  Elevator  table. 

D.  Bottom  plate. 

E.  Piling  bar. 

F.  Blact  control. 

G.  Auxiliary  table. 

H.  Air  lever  which  starts  sheets  feeding. 


57.550 

Figure  17-41.-EI«vator  taWc. 
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start  the  motor  and  turn  the  air  control  lever 
(H),  shown  in  figure  17-41,  to  start  the  sheets 
feeding.  Watch  the  sheets  to  see  if  the  suction 
cuts  off  at  the  proper  point.  If  further  adjust- 
ments are  necessary,  give  the  adjusting  screw 
(A),  shown  in  figure  1 7-39,  a  clockwise  turn  to 
delay  the  suction  cutoff  or  vice  versa. 

The  timing  of  the  suction  cutoff  for  the 
delivery  arm  is  controlled  by  a  setscrew  on  the 
lower  right  side  of  the  press. 


Delivery  Table 

To  set  the  delivery  unit,  you  should  run  a 
sheet  through  the  press,  then  move  the  piling 
bars  up  to  the  edges  of  the  sheet  and  lock  them 
there.  The  table  lowers  automatically  when  the 
press  is  in  operation  and  is  self-adjusting  for  any 
thickness  of  stock.  You  can  raise  or  lower  it  by 
hand  by  releasing  a  ratchet  pawl  and  turning 
crank  (K),  shown  in  figure  1 7-39. 


E.  Adjustment  which  regulates  disic  rotation* 

F.  Screw  for  raising  and  Icwei'ng  disk « 

G.  Worm  gear* 

H.  Lever  for  lowering  disk  (for  cleaning 
purposes). 

I.  Cam  roller* 
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Figure  17*4Z-Tbe  Ink  disk  (with  ink  fountain 
removed). 


Inking  System 

The  ink  fountain  is  similar  to  thai  already 
discussed.  The  ratchet  (E),  shown  in  figure 
17-42,  controls  the  distance  the  disk  rotates 
with  each  revolution  of  the  press.  The  disk  is 
slightly  higher  in  the  center  than  it  is  along  the 
edges  and  you  can  raise  or  lower  it  with  screw 
(F)  to  provide  proper  roller  contact.  I^ver  (H)  is 
for  lowering  it  during  cleanup  operations. 

Kluge  rollers  are  equipped  with  a  special  kind 
of  truck  known  as  a  micarta  roller  truck.  These 
trucks  come  in  large  and  small  sizes.  Hie  small 
sizes  are  used  if  the  rollers  shrink* 

The  Kluge  Model  D 

Figure  17-43  shows  the  Model  D  Kluge  press. 
The  operating  controls  on  this  press  are  similar 
to  those  already  discussed.  The  teed  arm  is  made 
of  aluminum  and  there  is  only  one  adjustment 
for  raising  or  lowering  it  to  compensate  for 
different  weights  of  stock.  You  can  make  this 
adjustment  by  releasing  the  two  bolts  at  the 
point  where  the  feed  arm  is  connected  to  the 
shaft  which  extends  from  the  feed  arm  head.  Set 
the  arm  to  the  proper  position  and  tighten  the 
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Figure  17*43.-The  Model  D  Kluge  press. 
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two  bolts.  Always  set  the  arm  as  close  to  the 
platen  as  possible. 

The  built-in  bottom  gages  shown  in  figure 
17-44  are  attached  to  a  metal  band  which 
extends  across  the  platen.  You  can  release  a 
screw  and  move  the  gages  sidewise  as  necessary 
and  you  can  raise  or  lower  them  on  the  platen  as 
a  unit  to  provide  for  the  proper  setting  of  the 
sheet  in  relation  to  the  form  in  the  chase. 


LETTERPRESS  CUTS 

In  letterpress  printing,  all  illustrations  are 
printed  from  plates  having  a  relief  image.  These 
plates,  known  as  cuts,  are  made  by  a  process 
called  photoengraving.  Figure  17-45  shows  the 
steps  involved  in  making  a  cut.  The  process  is 
similar^in^some  respects  to  the  procedure  used 
for  making  offset  plates.  However,  stripping  film 
is  genomlly  used  for  making  the  negatives  used 
in  photoengraving.  After  the  negative  is  de- 
veloped, the  photoengraver  peels  or  strips  the 
emulsion  from  the  film  base  and  mounts  it  onto 
a  sheet  of  glass.  A  sheet  of  sensitized  metal  is 
then^exposed  through  this  glass  negative  layout, 
just  as  in  the  offset  platemaking  process.  The 
copper  orpine  f'ates  used  in  photoengraving  are 
thicker  than  offset  plates,  of  course,  and  the 
image  is  printed  on  the  plate  so  that  the  type 
reads  backwards. 

After  exposure,  the  image  is  inked  and  de- 
veloped. From  this  point  on,  the  photoengraving 
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Figuit  17-41-Buiif  in  bottom  9iQt  pini* 


process  is  entirely  different  from  that  used  in 
making  offset  plales.  The  inked  image  is 
sprinkled  with  resinous  powder  called  **dragon*s 
blood*'  and  the  plate  is  heated.  Ttie  heat  causes 
the  powder  to  melt  and  combine  with  the  ink  to 
form  an  acid  resist.  The  plate  is  then  put  into  an 
etching  tank  which  sprays  acid  agumst  its  sur- 
face. The  image  areas  are  protected  by  the 
acid-resistant  coating,  while  the  nonprinting 
areas  are  etched  away. 

As  the  acid  eats  into  the  metal,  the  sides  of 
the  dots  or  lines  must  be  covered  with  the 
dragon's  blood  to  prevent  the  acid  from  under* 
cutting  the  image.  Therefore  the  plate  is  re- 
moved from  the  etching  tank  after  a  few 
minutes,  washed  free  of  acid,  and  the  sides  of 
the  imagf  are  powdered  with  dragon's  blood, 
and  the  plate  is  reheated. 

After  this,  the  plate  is  put  back  into  the 
etching  tank  and  etched  again.  This  powdering 
and  etching  operation  is  continued  until  the 
background  is  etched  to  the  desired  depth, 
leaving  the  image  standing  in  relief. 

After  etching  is  completed,  the  plate  is 
subjected  to  a  number  of  finishing  operations, 
such  as  re-etching,  and  hand  tooling.  Most  line 
cuts  are  also  routed— that  is,  the  metal  in  the 
non-printing  areas  is  drilled  or  cut  away  so  that 
it  will  not  take  ink  and  print  as  a  dirty  spot 
when  the  plate  is  put  on  the  press.  Plates  may 
also  be  beveled  and  ^r^ounted  on  wood  or  metal 
base  to  make  them  type  high. 

Duplicate  Plates 

If  the  run  is  small,  the  printer  generally  prints 
directly  from  the  original  cuts,  but  if  the  run  is 
extremely  long,  he  may  have  duplicates  made 
from  the  originals.  He  may  do  this  to  protect  the 
original  cut  from  wear  or  so  that  the  job  can  be 
run  ty/o  or  more  up  and  thus  cut  down  press 
time.  Duplicate  plates  are  also  requu'ed  when  a 
cut  is  to  be  distributed  to  a  number  of  separate 
shops  or  offices. 

Stereotypes  and  electrotypes  are  the  most 
common  forms  of  duplicate  plates,  although 
plastic  and  rubber  plates  are  also  used.  They 
may  be  made  from  cuts  alone  or  from  forms 
containing  both  type  and  cuts.  (See  fig.  17-46.) 

Stereotypes  are  made  by  placing  a  sheet  of 
blotteMike  paper  over  the  original  cut  and 
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PRINTING  THE  PLATE  DEVELOPING  THE  PLATE  APPLYING  DRAGONS  BLOOO 


57.S52 

Q  Figure  17-4&-Steps  involved  in  making  letttrpmt  cut 
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Cf  MTCR  BAX^        SOLID  TYPE  (UNLE  AOCO) 

EM  QUADS 
DINGBAT 


57.5S3 

Figure  17*4a-Forro  containing  both  type  and  cuts. 

subjecting  it  to  pressure  in  a  special  press.  When 
the  paper  is  removed,  it  carries  an  impression  of 
the  cut  and  is  called  a  matrix  or  mat.  (See  fig. 
17-47.)  The  mat  is  then  placed  in  a  device 
known  as  a  casting  box.  The  casting  box  is  filled 
with  hot  metal  and  allowed  to  cool.  The  result  is 
a  stereotype  cut  Stereotypes  can  be  cast  flat  or 
curved,  and  they  can  be  cast  type-high  or  they 
can  be  cast  on  a  thin  base  and  mounted  on  metal 
or  wood. 

In  making  electrotypes,  an  impression  of  the 
original  is  made  in  wax  or  plastic.  (See  fig. 
17-48.)  This  mold  is  then  dusted  with  graphite 
and  flowed  with  a  solution  of  copper  sulphate  to 
which  iron  filings  have  been  added.  The  iron 
reacts,  with  the  copper  in  the  solution  to  form  a 
thm  coating  which  acts  as  an  electrical  conduc* 
tor  when  the  mold  is  placed  in  the  electroplating 
solution. 

The  mold  is  next  attached  to  a  wire  leading 
from  the  negative  pole  of  a  battery  or  an  electric 
circuit,  after  which  it  is  immersed  in  a  vat 
containing  a  chemical  plating  solution.  Another 
wire  leading  from  the  positive  pole  of  the 
electrical  source  is  attached  to  a  copper  plate 


67.564 

Figure  17*47.-€ut  on  Ml  wai  used  in  making  met 
below.  Stereotype  on  right  was  cast  from  mat 


which  is  placed  at  the  other  end  of  the  vat. 
When  the  current  is  applied,  the  copper  in  the 
plate  slowly  passes  into  solution  and  deposits  on 
the  mold  as  a  thin  coating  or  shell. 

Wheri  the  shell  reaches  the  proper  thickness,  it 
is  removed  from  the  vat  and  flowed  with  hot 
water.  The  heat  melts  the  wax  and  frees  the 
shell.  Next,  molten  metal  is  flowed  onto  the 
back  of  the  shell.  Once  this  metal  has  cooled, 
the  back  is  planed  to  the  proper  thickness  and 
the  electrotype  is  mounted  on  wood  or  beveled 
for  mounting  on  a  metal  base.  Electrotypes  may 
be  either  flat  or  curved. 

Stereotypes  are  seldom  as  good  as  the  original 
because  some  of  the  detail  is  lost  when  the  mat 
is  made  and  also  when  the  stereotype  is  cast 
Electrotypes  reproduce  flne  detail  faithfully. 
Since  stereotypes  are  made  from  relatively  soft 
metal,  they  wear  down  with  continued,  use. 
Electrotypes  will  last  for  many  thousands  of 
impressions  because  they  have  a  very  hard 
surface. 
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Figufi  titctrotype  platt. 


Rubber  and  plastic  plates  are  made  by  a 
process  similar  to  that  used  in  making  stereo- 
types. A  plastic  matrix  is  made  from  the  original 
cut  and  a  duplicate  plate  consisting  of  hard 
rubber  or  thermosetting  plastic  is  then  made 
from  this  matrix  in  a  special  molding  press. 


RECENT  DEVELOPMENTS 

Magnesium  is  sometimes  used  instead  of  zinc 
or  copper  for  making  original  plates,  because  it 
is  lighter  and  etches  much  faster  than  the  other 
metals.  Magnesium  plates  are  also  used  instead 
of  stereotypes  in  some  instances  because  they 
last  longer  and  are  relatively  easy  to  produce. 

Photoelectric  Scanners  are  also  making  con- 
siderable headway  in  the  printing  industry  in 
recent  years.  These  scanning  machines  are  used 
mostly  for  halftone  work.  The  original  copy  is 
taped  to  a  revoking  cylinder  where  it  is  scanned 
by  a  photoelectric  eye.  As  the  cylinder  revolves, 
the  eye  transmits  light  impressions  to  a  heated 
electric  needle.  The  needle  bums  the  impressions 
into  a  plastic  plate.  The  finished  plate  can  be 
mounted  on  wood  and  used  in  direct  printing  or 
it  can  be  used  in  making  stereotypes  and 
electros. 

Some  scanning  machines  are  equipped  to 
produce  color  separation  plates  from  original 
colored  copy.  They  will  engrave  on  metal  or 


they  will  produce  positive  copies  on  a  thin, 
orange-coated  plastic  material.  This  orange- 
coated  plastic  may  be  used  as  a  film  positive  for 
positive-working  offset  plates  or  it  can  be 
contact  printed  on  film  to  produce  a  negative 
for  negative-working  plates. 

Dycril  and  similar  plates  are  also  used  for 
letterpress  printing.  The  platemaking  process  is 
similar  to  that  described  in  chapter  10;  however, 
a  thicker  plate  is  used  and  the  image  is  etched 
deeper  for  letterpress  printing.  These  plates  may 
be  either  curved  or  flat  and  may  be  used  on 
either  flatbed  or  rotary  letterpresses. 

Typesetting  Machines 

Of  course,  all  type  is  not  set  by  hand.  In  large 
commercial  plants,  newspaper,  book,  and  maga- 
zine copy-both  text  and  headlines  are  set  on 
typesetting  machines,  such  as  the  Linotype  and 
the  Intertype.  (See  fig.  17-49.)  These  machines 
have  a  keyboard  with  separate  keys  for  capital 
and  lower  case  letters.  When  the  operator  pre^s 
a  key,  a  small  metal  mold  is  released.  These 
molds  travel  down  a  chute  and  assemble  along 
two  metal  bars  to  form  a  line.  When  the  line  is 
full,  the  operator  presses  a  lever  that  brings  the 
molds  into  contact  with  molten  metal.  The 
metal  cools  amost  immediately  to  form  a 
continuous  line,  called  a  slug.  These  slugs  are 
then  assembled  on  gall^rs  and  proofed  or 
printed  in  the  same  manner  as  handset  type. 

The  Ludlow  is  another  slug-casting  machine. 
It  is  used  chiefly  for  display  or  headline  type. 
The  operator  sets  individual  brass  molds  by  hand 
in  a  kind  of  frame,  called  a  stick.  When  the  line 
is  full,  he  places  the  stick  in  a  casting  machine 
and  brings  molten  metal  into  contact  with  the 
molds.  The  slug  produced  is  similar  to  the 
Linotype  slug. 

There  is  still  another  kind  of  typecasting 
machine,  known  as  the  Monotype.  This  machine 
is  operated  by  means  of  a  keyboard  which 
punches  a  tape.  After  the  job  is  finished,  the 
tape  is  run  through  a  separate  machine,  called  a 
caster.  The  punches  in  the  tape  actuate  the 
caster,  and- lines  of  individual  letters  (similar  to 
the  type  used  for  hand  composition)  are  cast. 
Monotype  composition  is  very  . useful  for  tabular 
work,  such  as  railroad  timetables  and  radio 
frequency  charts.  Since  it  casts  lines  of  Individ- 
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ual  letters,  rather  than  slugs,  it  is  possible  to 
make  small  changes  by  hand  without  resetting 
the  entire  line. 

Linotype  and  Intertype  machines  can  also  be 
operated  by  tapes  punched  on  a  separate  key- 
board. You  will  leam  more  about  tape-operated 
typesetting  machines  in  just  a  minute. 

Fhototypesetting  Machines 

The  last  two  decades  have  seen  the  develop- 
ment of  new  types  of  machines  which  produce 
composition  by  photographic  methods.  The  first 
phototypesettihg  machine,  the  Fotosetter^  was 
built  by  Harris-Iritertype  in  1949.  This  machine, 
shown  in  figure  1 7-50,  is  similar  in  some  respects 
to  the  Linotype  and  Intertype  just  discussed. 
When  the  operator  presses  the  keys  on  the 
keyboard,  photographic  matrixes  fall  into  plate 
to  form  a  line-just  as  the  brass  molds  are 
assembled  in  the  regular  slug-casting  machine. 
These  matrixes  are  similar  to  the  molds  used  on 
the  Linotype  and  Intertype  except  that  instead 
of  a  mold,  each  carries  a  small  fihn  negative  of 
the  character  it  represents. 

When  the  line  is  full,  the  operator  presses  a 
lever  that  starts  the  photographic  assembly 
operating  and  the  matrixes  are  moved  into  place 
over  a  piece  of  film  or  photographic  paper  and 
the  exposure  is  made.  As  each  line  is  photo- 
graphed, the  film  or  paper  is  advanced  the 
proper  distance  in  the  machine.  When  the  job  is 
complete,  the  film  or  paper  is  developed  and 
used  for  reproduction  proofs  or  as  a  negative  for 
printing  directly  on  offset  plates. 

The  Harris-Intertype  Company  later  de- 
veloped the  Fotomatic,  a  tape-operated  model 
of  the  Fotosetter,  and  the  Fototronic  type 
setter,  which  is  a  tape-operated  disk  machine. 
You  will  leam  more  about  disk-operated 
machines  in  just  a  minute. 

Other  phototyp.esetting  machines  include  the 
Monophoto  Filmsetter  which  operates  with  a 
Monotype  keyboard  and  a  separate  photo- 
graphic unit,  and  the  Photon,  Linofilm,  ATF 
Typesetter,  Megatype,  Alphatype,  and  the  AM 
725  Fhototypesetting  Machine  which  operates 
with  a  keyboard  similar  to  that  of  an  electric 
typewriter.  On  most  of  these  machines,  the 
compositor  uses  the  keyboard  to  produce  a 
punched  paper  or  magnetic  tape.  This  tape  is 
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Figurt  17*5a-*Phototyp«ttttin9  machint  and  work 
produced  on  it 


then  fed  through  a  photographic  unit  to  produce 
the  finished  product. 

The  Photon  is  a  good  example  of  a  disk- 
operated  machine.  It  was  developed  in  the 
19S0*s.  Each  disk  contains  sixteen  90K:haracter 
fonts  and  each  character  can  be  enlarged  or 
reduced  to  produce  a  variety  of  type  sizes 
ranging  from  S  to  72  point.  The  disk  revokes  as 
the  composition  is  set  to  bring  the  proper 
characters  into  exposure  position.  A  strobe  light 
and  lenses  are  used  to  project  the  characters 
onto  film  or  paper.  The  latest  Photon  machmes 
are  capable  of  setting  as  many  as  500  characters 
a  second.  They  can  be  op^ted  with  a  manual 
keyboard  control  or  computer-generated  tapes. 

Use  of  Computers 

The  most  recent  trend  is  toward  the  use  of 
computers  in  the  composing  room.  Text  matter 
is  typed  on  an  electric  typewriter  which 
produces  a  rough  typed  copy  and  punches  a  tape 
at  the  same  time.  Type  faces,  spacing,  inden- 
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tions,  and  other  printer's  instructions  are  coded 
into  the  tape  as  the  copy  is  typed. 

IThe  typed  copy  is  read  for  errors  or  the 
;:inaterial  is  run  through  a  computer  and  the 
Vcdmputer  "readout'*  is  checked.  The  operator 
•then  types  a  correction  tape,  using  a  prearranged 
cbdt  to  indicate  where  the  corrections  are  to  be 
made.  This  correction  tape  is  spliced  to  the  front 
of  the  original  tape  and  both  tapes  are  fed  into 
an  electronic  computer  at  the  rate  of  more  than 
4;00p  chairacters  per  second. 

/nie  computer  automatically  incorporates  all 
editing  changes,  counts  the  characters  and  keeps 
/track  of  the  huinter  of  spaces  in  each  line, 
/adding  to  or  deleting  space  from  between  the 
^^phis  so  that  all  lines  will  come  out  even 
lOustifbd)  along  the  right  margin.  The  computer 
4|so  decides  where  to  split  words  which  must  be 
hyphenated  at  the  ends  of  lines  and  produces  a 
final  tape  (either  paper  or  magnetic)  for  use  in 
:ah  automatic  typesetting  machine,  such  as  the 
Linotype  or  Intertype  or  in  a  phototypesetting 
nwchjne,  such  as  the  Photon. 

In  order  to  make  fuller  use  of  the  speed  of  the 
computer,  new  typesetting  machines  are  being 
developed  which  utilize  a  cathode  ray  tube 
similar  to  a  television  tube.  The  tube  generates 
jimages  of  the  charapters  which  are  then 
rprojected  through  lenses  onto  photographic 
paper  or  film,  at  possible  speed  ranges  of  up  to 
1(>0,000  characters  per  second. 

RCA  has  developed  a  completely  electronic 
typesetter  called  the  Videocomp,  and  the 
Mergenthaler  Linotype  Company  working 
jointly  with  CBS  has  developed  a  machine  called 
the  iinotron.  This  machine  is  capable  of  laying 
out  and  setting  complete  book  pages  at  speeds 
of  1,000  to  2,000  characters  per  second.  It 
would  be  possible  to  set  the  page  you  are  now 
reading,  for  example,  ir  less  than  3  seconds,  and 


this  complete  book  could  be  set  in  approximate- 
ly IS  minutes. 

The  3M  Company's  Electron  Beam  Recorder 
utilizes  a  dry  silver  process  which  can  be 
duplicated  in  conventional  photographic  film  for 
microfilm  output  or  subsequent  hard  copy  and 
plate  production.  Smith-Corona's  SC  4060 
combines  a  character  matrix  generator  and  a 
vector  generator  which  allows  special  characters 
and  illustrations  to  be  reproduced  along  with  the 
typeset  material.  Botii  the  SC-4060  and  the  EBR 
allow  for  the  rotation  of  the  image  when  it  is 
desirable  to  run  it  broad  on  the  page. 

Other  companies  working  in  the  cathode  ray 
tube  (CRT)  field  include  Harris-Intertype,  Fair- 
child,  Motorola,  and  IBM.  Users  of  these  new 
typesetting  machines  include  publishers  of  news- 
papers, directories,  catalogs,  compilations,  and 
books.  Because  of  their  costs,  they  have  not 
made  inroads  into  smaller  publishing  and  print- 
ing companies;  however,  composition  service 
centers  are  being  established  in  some  areas  to 
provide  trade  composition  for  smaller  printing 
plants. 


OPTICAL  SCANNERS 

Optical  scanners,  such  as  the  Compuscan  1 70, 
are  used  by  some  publishing  firms  to  prepare 
tapes  for  drivmg  the  typesetting  equipment. 
These  scanners  can  produce  a  tape  directly  from 
typed  (or  printed)  manuscript  and  it  is  not 
necessary  for  the  operator  to  keyboard  it.  They 
produce  paper  or  magnetic  tape  or  interface 
directiy  to  a  computer  system. 

The  Navy's  Rate  Training  Manual,  Seamariy 
NavPers  10120-F,  is  an  example  of  a  book 
produced  by  optical  scanner. 
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SHOP  ADMINISTRATION 


As  you  have  seen  in  chapter  1,  duty  assign- 
ments or  Lithographers  are  varied.  They  range 
from  the  large  plant  ashore  with  a  30-man 
complement  to  a  1-  or  2-man  shop  aboard  slvp. 
So  naturally  your  duties  and  responsibilities  as 
an  U  3  of  U  2  at  various  duty  stations  will  also 

At  the  large  shore  plant  the  duties  of  adminis- 
tration and  management  normally  are  assumed 
by  a  senior  petty  officer,  probably  a  CPO.  You 
will  be  assigned  to  a  specific  work  area  such  as 
the  press  room  or  the  darkroom.  But  if  you  are 
stationed  aboard  ship  or  on  shore  duty  where 
the  print  shop  is  relatively  small,  you  may  be  the 
leading  lithographer.  The  shop  administration 
duties  wiU  then  be  your  responsibility. 

It  is  impossible  to  cover  all  the  information 
which  you  will  need  to  know  to  perform  the 
duties  of  a  leading  lithographer  in  this  chapter. 
However,  by  studying  the  material  presented 
here  you  should  develop  a  broad  understanding 
of  what  is  required  to  organize  and  manage  a 
Navy  print  shop  effectively. 


RULES  AND  REGULATIONS 

The  basic  rules  and  regulations  covering  all 
printing  in  the  Federal  government  are  formu- 
lated by  the  Joint  Committee  on  Printing  (JCP). 
This  Congressional  Committee  is  composed  of 
three  members  of  the  Senate  and  three  members 
of  the  House  of  Representatives.  It  deals  with  all 
areas  of  Government  printing  and  periodically 
reviews  and  revises  its  regulations  as  tech- 
nological advances  within  the  trade  occur  and 
Government  policy  changes.  The  Committee's 
regulations  are  issued  in  a  booklet  called  Govern- 
ment Printing  and  Binding  Regulations.  (See  fig. 
18-1.) 

Since  the  JCP  Regulations  pertain  to  all 
Government  printing,  they  do  not  reflect  certain 


specific  policies  and  regulations  peculiar  to  the 
Navy.   For  this  reason  the  Navy  publishf»i 
another  set  of  regulations  titled  Department  dfr 
the  Navy  Publications  and  Printing  Regulations^^ 
NAVEXOS  P-35.  (See  fig.  18-2.)  Such  matters  asi^ 
the  establishment  of  printing  facilities,  equipr/ 
ment  procurement,  the  purchase  of  prihtingt 
through  commercial  sources,  and  ship  or  station', 
newspapers  are  covered  by  these  regulation^>: 
Changes  and  revisions  are  periodicaUy  issued  by* 
the  Administrative  Assistant  of  the  Secretary  of 
the  Navy's  Office.  At  tiie  time  of  this  vmtin^';v^ 
the  regulations  are  undergoing  an  extensive; 
update  and  revision. 

INSTRUCTIONS  AND  NOTICES 

Navy  instructions  and  notices  which  pertain 
directly  to  printing  are  numbered  in  tiie  5600 
series.  They  are  issued  by  various  offices  and 
bureaus  of  the  Department  of  the  Navy  that  are 
responsible  in  specific  areas  dealing  with  printing 
matters.  Normally  all  instructions  and  notices 
are  retained  by  the  administrative  office  of  each 
command.  All  5600  instructions  and  notices 
should  be  routed  to  the  print  shop  and  a  copy  of 
each  should  be  retained  for  the  shop  files. 

You  should  be  aware  of  all  pertinent  instruc- 
tions and  notices  of  the  5600  series.  The 
Consolidated  Subject  Index  of  Unclassified 
Instructions,  NAVPUBINST  5215.4,  contains  an 
alphabetical  listing  of  all  instructions.  Check 
through  this  index  and  its  supplements  at  regular 
intervals  and  order  any  instructions  that  have 
not  yet  been  received  by  your  command. 

NAVAL  PUBLICATIONS  AND  PRINTING 
SERVICE 

As  set  forth  in  Department  of  the  Navy 
Pu  b  lit  at  ions   and    Prin  t  ing    R  egulations, 
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Figuit  18>1«— Government  Printing  and  Binding 
Regulations. 


NAVEXOS  P-35,  The  Navy  Publications  and 
Ftinting  Service  (NPPS)  exercises  technical  direc- 
:tion  over  the  Navy's  printing  facilities,  including 
ithose  aboard  ship. 

As  part  of  its  Shipboard  Printing  Plant  Pro- 
.gram,  NPPS  assists  the  fleet  in  such  matters  as: 

1.  The  establishment  or  disestablishment  of 
shipboard  printing  plants. 

2.  The  addition  or  deletion  of  equipment  on 
^aUpwance  lists. 

3.  Replacement  or  disposal  of  obsolete  and 
unrepairable  equipment. 

4.  Providing  recommendations  as  to  the 
design  of  new,  and  modernization  of  old, 

sprinting  plants  aboard  ship. 


DEPARTMENT  OF  THE  NAVY 

Publications 
&  Printing 
Regulations 

NAVEXOS  P-35  (Revwed  July  1958) 


REPRINT 

Incorporates  Changes  X,  2,  and  3. 


m  niLiCATmis  and  fiinting  lONnoi  committee 
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Figure  IS-Z-Department  of  the  Navy  Publications 
and  Printing  Regulationi,  NAVEXOS  P-35. 


Another  service  available  through  branch  of- 
fices of  the  Navy  Publications  and  Printing 
Service  is  the  informal  training  of  Navy  Litho- 
graphers on  specific  equipment  or  procedures. 
Arrangements  for  training  can  be  made  by 
contacting  the  Director  of  the  NPPS  organiza- 
tion in  your  area. 


Shipboard  Inventory  Report 

As  outlined  in  NAVSUPINST  5600. 16A  each 
ship  with  an  authorized  prmting  plant  shall 
mamtain  a  working  copy  of  JCP  Form  No.  5, 
Annual  Plant  Inventory.  This  form  provides  an 
equipment  status  of  the  ship's  printing  equip- 
ment. 

When  requestmg  new  equipment  to  replace 
existing  equipment,  or  to  obtain  additional 
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equipment  for  your  shop,  your  ship  must  submit 
to  NPPS  a  letter  request  with  complete  narrative 
justification  for  the  proposed  purchase,  rental, 
transfer,  or  disposal  of  the  equipment  con- 
cerned. 

NPPS  reviews  all  ship  and  Type  Commander 
requests  for  items  of  printing,  binding,  and 
related  or  auxiliary  equipment  If  the  request  is 
adequately  justified,  NPPS  obtains  necessary 
authorization  and  forwards  approval  of  the 
proposed  transactions  via  the  cognizant  Type 
Commander  to  the  commanding  officer  con- 
cerned along  with  disposition  instructions  for 
the  old  equipment  As  soon  as  the  transaction 
has  been  completed,  the  ship  submits  a  letter 
report  containing  the  make,  model,  serial 
niirnbef,  and  purchase  price  of  the  acquired 
equipment  to  the  Director,  Navy  Printing  and 
Publications  Service,  Washington,  D.C.  20390. 
NPPS  will  then  update  the  equipment  inventory 
maintained  there.  The  change  is  also  recorded  on 
the  ship's  working  copy  of  JCP  Form  No.  5.  A 
sample  inventory  form  is  shown  in  fig.  18-3. 


HANDUNG  CLASSIFIED  MATERIAL 

A  Navy  Lithographer  handles  material  which 
must  be  safeguarded  in  accordance  with  security 
regulations.  The  latest  security  regulations  are 
set  forth  in  two  publications:  Information 
Security  Program  Regulaiiony  July  1972,  DOD 
5200. 1-R  and  the  Department  of  the  Navy 
Supplement  to  the  DOD  Information  Security 
Program  Regulation,  OPNAV  Instruction 
55 10. ID.  (See  fig.  18-4.) 

You  alone  are  responsible  for  any  violation  of 
security  that  you  deliberately  or  unintentionally 
commit.  For  this  reason,  you  must  be  thorough- 
ly familiar  with  the  contents  of  the  security 
regulations.  A  brief  explanation  and  definition 
of  security  terms  follows. 


PURPOSE  OF  SECURITY  PROGRAM 

The  security  program  deals  basically  with  the 
safeguarding  of  information  that  should  not  be 
allowed  to  faH  into  the  hands  of  foreign  govern- 
ments or  foreign  nationals  because  of  the  danger 


that  such  information  might  be  used  to  the 
detriment  of  the  United  States. 

Information  may  be  compromised  through; 
careless  talk,  improper  handling  of  classified 
material,  and  in  various  other  ways.  Some  of  the 
ways  in  which  military  personnel  may  ac-; 
cidentally  give  away  vital  information  are  dis- 
cussed in  Basic  Military  Requirements^ 
NAVTRA  10054. 

SECURITY  PRINQPLES 

The  Department  of  Defense  security  formula^ 
is  based  on  the  premise  of  circulation  control; 
i.e.,  the  control  of  dissemination  of  classified 
information.  According  to  this  policy ^  knowl- 
edge of  possession  of  classified  security  informahr 
tion  is  permitted  only  to  persons  whose  official 
duties  require  access  in  the  interest  of  promoting; 
national  security  and  only  if  they  are  deter- 
mined to  be  trustworthy. 

DEFINITIONS  OF  SECURITY  TERMS 

The  following  definitions  are  presented  to 
assist  you  in  understanding  certain  terms  used  in 
connection  with  security. 

ACCESS-The  ability  and  opportunity  to 
obtain  knowledge  or  possession  of  classified* 
material. 

CLASSIFICATION-The  determination  that 
official  information  requires,  in  the  interest  of 
national  security,  a  specific  degree  of  protection 
against  unauthorized  disclosure,  coupled  with  a 
marking  or  other  identification  signifying  that 
such  a  determination  has  been  made. 

CLASSIFIED  INFORMATION-Any  matter, 
document,  product,  or  substance  on  or  in  which 
classified  information  is  recorded  or  embodied. 

CLEARANCE-An  administrative  determina- 
tion by  competent  authority  that  an  individual 
is  eligible,  from  a  security  standpoint,  for  access 
to  classified  information  of  a  specified  category. 

COMPROMISE-A  loss  of  security  which 
results  from  an  unauthorized  person  obtaining 
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57.767 


knowledge  of  classified  information.  The  term 
"unauthorized  person'*  means  any  person  not 
authorized  to  have  access  to  classified  informa- 
tion. 

CUSTODIAN-An  individual  who  has  posses- 
sion of  or  is  otherwise  charged  with  the  respon- 
sibility for  safeguarding  and  accounting  for 
classified  information. 

DECLASSIFICATION-The  determination 
that  classified  information  no  longer  requires,  in 
the  interest  of  national  security,  any  degree  of 
protection  against  unauthorized  disclosure, 
coupled  with  a  removal  or  cancellation  of  the 
classification  designation. 

DISCLOSURE^As  it  relates  to  classified  in- 
formation, an  officially  authorized  release  or 

9^.  .  ' 


dissemination  by  competent  authority  whereby 
the  information  is  furnished  to  a  specific  individ- 
ual group,  or  activity. 

MARKING-The  physical  act  of  indicating  on 
classified  material  the  assigned  classification, 
changes  in  classification,  the  classifier,  the  de- 
classification date,  and  any  limitations  on  the 
use  thereof. 

NEED  TO  KNOW-The  term  given  to  the 
requirement  that  the  dissemination  of  classified 
information  be  limited  strictly  to  those  persons 
whose  official  military  or  other  governmental 
duties  require  knowledge  or  possession  thereof. 
Responsibility  for  determining  whether  a 
person's  duties  require  that  he  possess  or  have 
access  to  classified  information  and  whether  he 
is  authorized  to  receive  it  rests  upon  each 
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tiiidividual  who  has  possession,  knowledge,  or 
^opmmand  control  of  the  information  involved 
t|nd  npt  upon  the  prospective  recipient  This 
^^nciple  is  applicable  whether  the  prospective 
oantractpr  is  another  Federal  agency,  or  a 
^foreign  government.  A  "need  to  know**  is 
^^i|cd0(iized  as  ^en  ALL  the  folio w- 

litig  conditloris  exist:  the  disclosure  is  necessary 
^m/the  interest  of  national  security;  there  clearly 
:app«^R  position,  status,  duties,  and 

{^^nsibilities  of  the  applicant  that  he  has  a 
^ulegitimate  requirement  for  access  to  the  clas- 
^-sified  infbm        in  order  to  cany  out  his 
^\a^igned  duties  and  responsibilities;  there  is  no 
other  equ^  or  ready  source  of  the  same  clas- 
sifled  information  available  to  him;  avo  the 
^^ippiicajit  is  or  can  be  appropriately  cleared  for 
^:;acc^.  to  the  degree  of  classified  information 
'^myolved  and  is  capable  both  physically  and 
mentally  of  providing  the  degree  of  protection 
;%hich  that  information  requires. 

STOWAGE-**Stowage**  refers  to  the  manner 
in  which  classified  material  is  protected  by 
physical  or  mechanical  means. 


SECURITY  AREAS 

;  Spaces  containing  classifled  matter  are  known 
as  security  areas.  These  security  (or  sensitive) 

^^^as  have  varying  degrees  of  security  interest, 
depending  upon  their  purpose  and  the  nature  of 

^  the  work  and  information  or  materials  con- 
cerned. Consequently,  the  restrictions,  controls, 
and  protective  measures  required  vaty  according 

jto  the  degree  of  security  importance.  To  meet 
different  levels  of  security  sensitivity,  there  are 
three  types  of  security  areas;  all  areas  are  clearly 
inarked  by  signs  reading  "SECURITY  AREA^ 
KEEP  OUT.  AUTHORIZED  PERSONNEL 
ONLY/* 

EXCLUSIVE  AREA 

Spaces  requiring  the  strictest  control  of  access 
are  designated  EXCLUSION  AREAS  and  are  so 
^  marked.  They  contain  classifled  matter  of  such 
nature  that,  for  all  practical  purposes,  admit- 
tance to  the  area  permits  access  to  the  material. 


An  exclusion  area  is  fully  enclosed  by  a 
perimeter  barrier  of  solid  construction.  Exists 
and  entrance  are  guarded,  or  secured  and  alarm 
protected,  and  only  those  persons  whose  duties 
require  access  and  who  possess  appropriate 
security  clearances  are  authorized  to  enter. 

LIMITEO  AREA 

A  limited  area  is  one  in  which  the  un- 
controlled movement  of  personnel  permits 
access  to  the  classifled  information  therein. 
Within  the  area,  access  may  be  prevented  by 
escort  and  other  internal  controls. 

The  area  is  enclo  1  by  a  clearly  defined 
perimeter  barrier.  Entrances  and  exits  are  either 
guarded,  controlled  by  attendants  to  check 
personal  identification,  or  under  alarm  protec- 
tion. 

Operating  and  maintenance  personnel  who 
require  freedom  of  movement  within  a  limited 
area  must  have  a  proper  security  clearance.  The 
commanding  officer  may,  however,  authorize 
entrance  of  persons  who  do  not  have  clearances. 
In  such  instances,  escorts  or  attendants  and 
other  security  precautions  must  be  used  to 
prevent  access  to  classified  information  located 
within  the  area.  Combat  Information  Center  is 
classifled  a  limited  area. 

CONTROLLED  AREA 

A  controlled  area  does  not  contain  classified 
information.  It  serves  as  a  buffer  zone  to  provide 
greater  administrative  control  and  protection  for 
the  limited  or  exclusion  areas.  Thus,  passage- 
ways or  spaces  surrounding  or  adjacent  to 
limited  or  exclusion  areas  may  be  designated  and 
marked  controlled  areas. 

Controlled  areas  require  personnel  identifica- 
tion and  control  systems  adequate  to  limit 
admittance  to  those  having  bona  fide  need  for 
access  to  the  area. 

CLASSIFICATION  CATEGORIES 

Official  information  which  requires  protec- 
tion in  the  interest  of  national  defense  is 
classifled  under  one  of  three  categories:  Top 
Secret,  Secret,  and  Confidential.  No  information 
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may  be  withheld  or  classified,  if  otherwise 
releasable,  simply  because  such  information 
might  reveal  an  error,  inefficiency,  or  might  be 
embaira^ihg. 

TOPSEGRET 

Use  oiF  the  classification  Top  Secret  is  limited 
to  defense  information  or  material  which 
requires  the  highest  degree  of  protection.  Top 
Secret  is  applied  only  to  information  or  mate- 
rial, the  unauthorized  disclosure  of  which  could 
result  in  EXGEPtlONALLY  GRAVE  DAMAGE 
to  the  nation,  and  could: 

L  Lead  to  a  break  in  diplomatic  relations, 
anhcd  attack  on  the  United  States  or  its  allies, 
or  a  war* 

2.  Compromise  military  plans  or  scientific  or 
technological  developments  vital  to  the  national 
defense. 

SECRET 

Use  of  the  classification  Secret  is  limited  to 
defense  information  or  material,  the  un- 
authorized disclosure  of  which  could  result  in 
SERIOUS  DAMAGE  to  the  nation,  and  could: 

1.  Jeopardize  the  international  relations  of 
the  United  States. 

2.  Endanger  the  effectiveness  of  a  program  or 
policy  vital  to  the  national  defense. 

3.  Compromise  important  military  or  defense 
plans,  or  scientific  or  technological  develop- 
ments important  to  national  defense. 

4.  Reveal  important  intelligence  operations. 

CONFIDENTIAL 

Use  of  the  classification  Confidential  is 
limited  to  defense  information  or  material,  the 
unauthorized  disclosure  of  which  could  result  in 
DAMAGE  to  the  nation. 

SPECIAL  MARKINGS 

In  addition  to  the  security  labels  mentioned 
already,  other  markings  also  appear  on  classified 
material.  Among  these  markings  are  such 
designations  as  "Restricted  Data'*  and  "For 
Official  Use  Only.'* 


Restricted  Data 

All  data  concerned  with  (1)  design,  manufacf 
turc,  or  utilization  of  atomic  weapons,  (2); 
production  of  special  nuclear  material;  or  (3)  use> 
of  special  nuclear  material  in  prodiiction  of^ 
energy  bear  conspicious  "Restricted  Da6i^? 
markings.  Restricted  data,  when  declas^fiedV 
under  the  Atomic  Eneigy  Act  of  l954.  inust  bc^ 
marked  "Formerly  Restricted  Data,  Haiidl^  as 
Restricted  Data  in  Foreign  Dissemination,  Sec^- 
tion  144b,  Atomic  Eneigy  Act,  1954." 

For  Official  Use  Only 

The  term  "For  Official  Use  Only**  (FOUO)  is 
assigned  to  oCficial  infonnation  that  requiie^v 
some  protection  for  the  good  of  the  public^ 
interest  but  is  not  safeguarded  by  classification^^ 
used  in  the  interest  of  national  defense. 


PREPARATION  AND  MARKING 

Each  document  or  material  is  classified  ac- 
cording to  the  importance  of  the  infonnation  it 
contains  or  reveals.  It  is  important  to  identi^ 
individually  items  of  infonnation  which  require 
protection  and  then  to  consider  whether 
compromise  of  the  document  or  material  as  a; 
whole  would  create  a  greater  degree  of  damage 
than  compromise  of  the  items  individually.  The 
classification  of  the  document  or  material  must 
be  the  classification  that  provides  protection  for 
the  highest  classified  item  of  information  or  for 
the  document  or  material  as  a  whole,  whichever 
is  higher. 

The  purpose  of  markings  required  for  clas- 
sified material  serves  to  record  the  proper 
classification,  to  inform  recipients  of  the 
assigned  classification,  to  indicate  the  level  of 
protection  required,  to  indicate  the  information 
that  must  be  withheld  from  unauthorized 
persons,  to  provide  a  basis  for  derivative  clas- 
sification, and  to  facilitate  downgrading  and 
declassification  actions. 

Upon  assignment  of  a  classification  category 
to  information,  it  is  immediately  marked  clearly 
and  conspicuously  on  all  documents. 

On  documents  the  classification  marking  of 
TOP  SECRET,  SECRET,  or  CONFIDENTIAL  is 
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xistam  printed,  or  written  in  capital  letters 
Z^^i  m  lssge^  than  those  in  the  text  or  the 
rJdoaimen  llie  marking  is  mandatory  in  ad* 
r^^^tfcn  to  the  typed  pr  printed  designation 
^  ;(  :reamre^^  Correspondence  Manual  When 

the  rharkings  are  red  in  color.  On 
^  lotiio^^       of  maferial,  the  classiflcation  mark* 
!  :;ingr  tt;^st^       printed,  written,  painted,  or 
:^tif|bce^      nieans  of  a  tag;  sticker,  decal,  or 
3^  4suhilar  device  in  a  conspicuous  manner.  If 
mairldng^        physically  possible  on  the  mate* 
rmi,  written  notice  of  the  assigned  classification 
:  5is  provided  to  recipients  of  the  material. 


CUSTODY 


STORAGE 


Commanding  Officers  are  directly  responsible 
%r  safeguarding  all  classifled  material  and  for 
establhhm  measures  for  the  inspection  of 
^^t'Storagt  containers  and  areas  where  classifled 
lii^terial  is  kept  to  insure  compliance  with 
Ysedmty  regulations.  The  term  Commanding 
;Of|^er  is  intended  to  include  '^competent  au- 
rUiority,"  "commander,"  "officer  in  charge," 
^anral  lepieseiitative/'  "director,**  "inspector," 
La^d  any  other  title  assigned  to  an  individual, 
mj^tsay  or  civilian,  who,  through  position  or 
Itabis,  is  qualifled  to  assume  respon^bility  and 
/Render  decisions. 

Numerical  Evaluation  System 

A  system  has  been  developed  for  the  purpose 
of  presiding  a  uniform  guide  for  establishing 
security  protection  of  classified  material  in 
storage  that  is  equal  in  value  to  the  classification 
of  that  material.  This  system  does  not  guarantee 
Jfl^otection,  nor  does  it  attempt  to  meet  every 
oonceivable  ntuation,  but  with  a  commonsense 
approach  it  is  possible  to  obtain  a  satisfactory 
degree  of  security  with  a  minimum  of  sacrifice 
in  operating  efficiency. 

This  system  is  called  the  Numerical  Evalua* 
tion  System.  It  contains  two  elements:  (1)  a 
Table  of  Numerical  Equivalents  which  assigns 
numerical  values  for  various  types  of  storage 
areas,  containers,  and  guarding  an  alarm  systems 
which  by  themselves  or  together  may  be  used  in 


the  security  program  for  the  protection  of 
classified  material;  and  (2)  an  Evaluation  Graph 
which  establishes,  in  tiie  form  of  numerical 
values,  minimum  levels  of  security  required  for 
protection  of  classified  material  based  on  it<^ 
classification,  t^e  quantity,  and  the  scope  of  the 
material 


Combinations 

In  keeping  with  the  Navy's  security  principle 
of  "need  to  know,"  it  is  essential  that  combina- 
tions to  locks  of  classified  containers  be  known 
only  to  those  who  actually  control  the  classified 
material.  Also,  a  record  of  combinations  shall  be 
sealed  in  an  envelope  and  kept  on  file  by  the 
person  designated  by  the  Commanding  Officer. 

When  selecting  combinations,  personal  data 
such  as  birth  dates  and  serial  numbers,  multiples 
of  S,  and  simple  ascending  or  descending 
arithmetic  series  should  be  avdded.  A  combina- 
tion should  never  be  used  for  more  than  one 
container  in  any  one  component. 

When  securing  dial  combination  locks,  the 
dial  should  be  rotated  at  least  four  complete 
turns  in  the  same  direction.  The  drawers  of  safes 
and  cabinets  should  be  checked  to  assure  they 
are  held  firmly  in  the  locked  position. 


CUSTODIANS 

Custodians  of  classified  material  are  respon- 
sible for  providing  protection  and  accountability 
for  that  material  af  all  times,  and  for  locking 
classified  material  in  appropriate  security  equip- 
ment whenever  the  material  is  not  in  use  or 
under  direct  surveillance  of  authorized  persons. 

Qassified  material  should  not  be  removed 
fi-om  working  areas  for  the  purpose  of  working 
on  such  material  during  off-duty  hours,  or  for 
any  other  purpose  that  involves  personal  con- 
venience. However,  when  classified  material  is 
removed  from  the  physical  confines  of  the 
command,  as  when  it  is  taken  to  a  conference  or 
other  local  areas,  a  complete  list  shall  be 
prepared  by  the  individual  removing  the  mate- 
rial This  list  should  be  filed  in  accordance  with 
local  directives. 
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Emergency  Ilanning 

.  Plans  must  be  developed  by  each  command 
for  the  protection,  removal,  or  destruction  of 
dasafied  material  in  case  of  natural  disaster, 
civil  disturbance,  or  enemy  action.  Such  plans 
shall  establish  detailed  procedures  and  respon- 
sibilities for  the  protection  of  classified  material 
so  that  it  does  not  fall  into  unauthorized  hands 
in  the  event  of  an  emergency,  and  shall  indicate 
iwhat  material  is  to  be  guarded,  removed,  or 
destroyed.  An  adequate  emergency  plan 
provides  for:  guarding  the  material;  removing 
the  dassified  material  from  the  area;  complete 
destruction  of  the  classified  material  on  a 
phased,  priority  basis;  or  any  combination  of 
these  actions.  However,  reducing  the  amount  of 
dassified  material  on  hand,  and  maintaining 
only  current  and  necessary  material,  can  be  the 
most  effective  step  toward  planning  for  an 
emergency  situation. 

Emergency  plans  should  provide  for  the 
protection  of  classified  information  in  a  manner 
which  will  minimize  the  risks  of  loss  of  life  or 
injury  to  personnel. 


Accountability 

Except  for  publications  containing  a  distribu- 
tion list  by  copy  number,  all  copies  of  Top 
Secret  documents  must  be  serially  numbered  at 
the  time  of  origination,  in  the  following  manner: 
••Copy  No. — of  copies. 

Top  Secret  documents  shall  contain  a  list  of 
effecthre  pages;  this  list  should  indude  a  Record 
of  Page  Checks.  When  this  is  impractical,  as  in 
correspondence  or  messages,  the  pages  shall  be 
numbered  as  follows:  "Page  of  pages.'* 

Commanding  ofilcers  establish  administrative 
procedures  for  recording  all  Secret  material 
originated  and  received,  and  maintain  a  receipt- 
ing system  for  all  Secret  material  distributed  or 
routed  to  activities  outside  their  commands.  As 
a  general  rule.  Secret  materials  are  also  serially 
numbered. 

Commanding  officers  also  provide  account- 
ability for  all  Confidential  materials  originated 
or  received  by  their  commands. 


ACCESS^AND  DISSEMINATION 

Eligibility  Standards 

Personnel  whose  work  requires  access  to 
classified  material  must  be  granted  an  apr 
propriate  clearance.  The  standards  for  the 
various  levels  of  dearances  are  different,  but 
they  all  follow  a  basic  format  for  both  civilian 
and  military  personnd.  Essentially,  the  stand- 
ards are  that  no  person  shall  be  permitted: 
knowledge  of,  possession  of,  or  access  to  Clas- 
sified material  solely  by  virtue  of  rank,  position,, 
or  security  clearance.  Clearance  seives  to 
indicate  that  the  persons  concerned  arc  eligible 
for  access  to  classified  material  should  their 
offidal  duties  so  require,  and  no  person  will  be 
granted  a  security  clearance  unless  it  has  been 
determined  that  the  clearance  is  in  keeping  with 
the  interests  of  national  security. 

Any  person  authorized  access  to  classified 
information  must  be  considered  to  be  loyal,  of 
good  character,  of  good  integrity,  trustworthy, 
and  of  such  habits  and  associations  as  to  indicate 
good  discretion  or  judgment  in  the  handling  of 
classified  information. 

The  ultimate  determination  of  whether  the 
granting  of  a  dearance  is  in  keeping  with  the 
interests  of  national  security  must  be  an  overall 
determination  based  on  all  available  informa- 
tion. Personal  data,  both  past  and  present,  that 
are  investigated  and  considered  before  granting  a 
clearance  include:  Any  criminal,  infamous,  dis- 
honest, or  notoriously  disgraceful  conduct; 
habitual  excessive  use  of  intoxicants;  drug  abuse; 
sexual  perversion;  and  any  excessive  indebted- 
ness, recurring  financial  difficulties,  unexplained 
affluence,  or  repetitive  absences  without  leave 
which  furnish  reason  to  believe  that  the  individ- 
ual may  act  contrary  to  the  best  interest  of 
national  security. 

Security  Clearance 

A  personnd  security  clearance  requires  an 
administrative  investigation  by  competent  au- 
thority and  certifies  that  the  person  is  eligible 
for  access  to  classified  material  of  the  same  or 
lower  category  as  the  clearance  being  granted. 
Security  clearances  are  of  two  types: 
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-  I-  Final  clearance-one  granteu  upon  com- 
-J^etion  of  the  required  investigation. 
\:'2i  Interim  clearancc-a  temporary  eligibflity 
for  access  to  classifled  information  based  on  a 
Cesser  requirement 

An  interim  clearance  shall  be  issued  only 
:when  it  is  clearly  established  that  the  delay 
>whfle  waiting  for  the  completion  of  the  inves- 
;  tigslti^^  required  for  a  final  clearance  would  be 
lianhful  to  the  national  interest  When  interim 
"dearance  procedures  are  used,  the  investigation 
:re4iiired  for  a  final  clearance  must  be  initiated, 
and  2i  fii^  clearance  shall  be  executed  upon  the 
,^tisfactqry  coihpletion  of  tfie  mvestigation. 
Unless  such  clearance  is  no  longer  required. 

Requirements  for  Security  Oearance 

The  clearance  requirements  listed  below  are 
solely  for  mflitary  personnel. 

TOP  SECRET. -The  investigatwe  require- 
ments for  access  to  Top  Secret  material  are: 

1.  Final  clearance-a  Background  Investiga* 
ition  plus  a  records  check  by  the  issuing 
conmiand;  however,  any  person  having  a  Top 
Secret  clearance  based  on  a  National  Agency 
Check  prior  to  1  Jan.  1973  with  15  years  of 
continuous  active  duty  does  not  require  a 
Background  Investigation. 

Z  Interim  Qearance-a  satisfactory  comple- 
tidn  of  a  National  Agency  Check* 

SECRET.-Fot  access  to  Secret  material,  a 
final  dearance  requires  a  National  Agency  Check 
plus  a  records  check  by  the  command.  An 
interim  clearance  cannot  be  issued  to  personnel 
(1)  with  less  than  two  consecutive  years  of 
active  duty,  (2)  and  until  a  name  check  has  been 
made  with  the  Defense  Central  Index  of  Inves- 
tigations and  with  BuPers  files. 

CONFIDENTIAL -No  formal  investigation  is 
required  for  the  issue  of  a  Confidential  clear- 
ance, provided  a  records  check  by  the  issuing 
command  notes  no  derogatory  information.  An 
interim  clearance  for  Confidential  is  not  au- 
thorized. 


TYPES  OF  PERSONNEL  SECURITY 
INVESTIGATIONS 

Personnel  security  investigations  are  of  the 
following  types: 

1.  National  Agency  Check. 

a.    National  Agency  Check  and  Inquiry. 

2.  Background  Investigation. 


National  Agency  Check 

A  National  Agency  Check  consists  of  a  check 
with  various  Federal  agencies  for  pertinent  facts 
having  a  bearing  on  the .  loyalty  and  trust- 
worthiness  of  the  individual.  The  initial  NAC 
conducted  on  inductees  and  first  term  enlistees 
does  not  include  detailed  technical  fingerprint 
search,  and  is  referred  to  as  an  ENT-NAC. 

A  National  Agency  Check  and  Inquiry 
(NACI)  consists  of  a  National  Agency  Check 
(described  above)  and  Written  Inquiries  sent  to 
law  enforcement  agencies,  former  employers, 
references,  schools  attended,  etc.,  for  pertinent 
facts  which  may  have  a  bearing  on  the  mdivid- 
ual's  suitability  for  Federal  employment. 

Badcground  Investigation 

A  Background  Investigation  which  is 
conducted  for  clearance  purposes  is  designed  to 
develop  information  as  to  whether  the  access  to 
classified  information  by  the  person  being  inves- 
tigated  is  clearly  consistent  with  the  interest  of 
national  security.  It  shall  make  inquiry  into  the 
pertinent  facts  bearing  on  the  loyalty  and 
trustworthiness  of  the  individual.  It  normally 
covers  the  most  recent  15  years  of  his  life,  or 
from  the  date  of  his  18th  birthday,  whichever  is 
the  shorter  period.  When  derogatory  informa- 
tion is  developed  in  the  course  of  any  investiga* 
tion,  the  investigation  shall  be  extended  to  any 
part  of  the  individual's  life  necessary  to  substan- 
tiate or  disprove  the  information  and  to  develop 
adequate  information  upon  which  to  base  a 
security  determination.  The  investigation  may 
also  be  expanded  when  additional  investigation 
is  specifically  required  jy  competent  authority. 
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DESTRUCTION  OF  CLASSIFIED  MATERUL 

Classified  material  not  required  by  a  com- 
mand  must  not  be  aJIowed  to  accumulate  but 
must  either  be  turned  in  to  the  appropriate 
office  or  destroyed. 

METHODS  OF  DESTRUCTION 

Qassified  material  shall  be  destroyed  in  the 
presence  of  appropriate  officials  by  burning, 
melting,  chemical  decomposition,  pulping, 
puWerizing,  shredding,  or  mutilation  sufficient 
to  prelude  recognition  or  reconstruction  of  the 
classified  material. 

During  emergency  situations  at  sea,  classified 
material  may  be  jettisoned  at  depths  of  1,000 
fatiioms  or  more.  If  such  water  depth  is  not 
available,  and  if  time  does  not  permit  other 
means  of  emergency  destruction,  the  material 
should,  nonetheless,  be  jettisoned  to  prevent  its 
easy  capture.  When  shipboard  emergency 
destruction  plans  include  jettisoning,  document 
sinking  bags  should  be  available.  If  a  vessel  is  to 
be  sunk  throu^  intentional  scuttling  or  is 
sinking  due  to  hostile  action,  classified  material 
should  be  locked  in  security  filing  cabinets  or 
vaults  and  allowed  to  sink  with  the  vessel  rather 
than  attempting  jettisoning. 

As  a  last  resort,  and  when  none  of  the 
methods  previously  mentioned  can  be  em- 
ployed, the  use  of  other  methods,  such  as 
dousing  the  classified  material  with  a  flammable 
liquid  and  igniting  it,  can  be  used  as  alternatives 
to  certain  loss  of  the  material  to  the  enemy. 

The  importance  of  beginning  destruction  suf- 
ficienUy  early  to  preclude  loss  of  the  material  is 
of  paramount  importance  and  must  be  em- 
phasized. The  effects  of  premature  destruction 
are  considered  relatively  inconsequential  when 
measured  against  the  possibility  of  compromise. 
Qassified  material  shall,  when  practicable,  be 
marked  in  a  manner  to  indicate  its  priority  for 
emergency  destruction. 

RECORDS 

Records  of  destruction  are  required  for  Top 
Secret  and  Secret  material,  and  shall  be  dated 
and  signed  by  two  offidals  witnessing  actual 
dcstniction;  however,  if  the  classified  material 


was  placed  in  bum  bags  the  destruction  record 
will  be  signed  by  the  witnessing  officials  at  the 
time  the  material  was  placed  in  the  bum  bags. 

Persons  witnessing  the  destruction  of  clas- 
sified material  shall: 

1.  Have  a  security  clearance  at  least  as  high  as 
the  category  of  material  being  destroyed,  and 
they  shall  be  thoroughly  familiar  with  the 
regulations  and  procedures  for  safeguarding  clas- 
sified information. 

2-  Observe  the  complete  destruction  of 
classified  documents. 

3.  Check  residue  to  determine  that  destruc- 
tion is  complete  and  reconstruction  is 
impossible. 

4.  Take  precautions  to.  prevent  classified 
material  or  burning  portions  of  classified  mate- 
rial from  bemg  carried  away  by  wind  or  draft. 

A  record  of  destruction  is  not  required  for 
Confidential  documents. 


TYPES  OF  UNLAWFUL  PRINTING 

The  laws  of  the  United  States  place  restric- 
tions on  the  printing,  duplicating  or  reproduc- 
tion of  paper  money,  postage  and  revenue 
stamps,  obligations,  and  securities  of  the  United 
States  and  foreign  governments  and  of  certain 
licenses,  certificates,  copyrighted  materials,  and 
other  official  documents.  In  general,  the  follow- 
ing items  should  not  be  copied  or  reproduced: 

1.  Paper  money. 

2.  Securities,  including  certificates  of  in- 
debtedness, bonds,  and  bank  notes. 

3.  Foreign  currency. 

4.  Any  other  monetary  instrument. 

5.  Postage  stamps. 

6.  Citizenship  certificates. 

7.  Bills  of  lading. 

8.  Identification  papers,  such  as  driver's 
licenses,  etc. 

9.  Copyrighted  materials  (unless  the  copy- 
right owner  has  given  permission  in 
writing  for  his  materials  to  be  re- 
produced). 

10.  Indecent  or  obscene  materials. 
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Counterfeiting  and  Fraud 

The  Federal  laws  designed  to  prevent  counter- 
feiting and  fraud  are  found  in  Title  18  of  the 
,  'Vn\ied  States  Code,  which  covers  crimes.  The 
-!Iaws  clearly  prohibit  the  reproduction  of  bonds, 
.paper  money,  coins  and  metals  issued  as  money, 
(pc^tage  stamps,  and  other  obligations  or  secu- 
rities of  the  United  States  and  those  of  foreign 
;govemments.  The  laws  provide,  however,  that 
thesfe  items  may  be  reproduced  as  illustrations 
books,  albums,  journals,  newspapers, 
and  films  having  a  news,  historical,  collector's, 
jor  educational  purpose.  Such  reproductions 
iriust  be  printed  in  black  and  white  only  (except 
for  film,  which  may  be  in  color).  Postage  stamps 
may  be  reproduced  same  size,  but  illustrations 
of  paper  money,  bonds,  and  so  on,  must  be 
reduced  to  3/4  or  enlarged  to  more  than  1-1/2 
times  the  size  of  the  original.  No  individual 
facsimiles  are  permitted. 

Several  penalties  are  provided  for  violations  of 
these  laws. 


COPYRIGHTED  MATERIALS 

In  general,  a  copyri^t  is  a  property  ri^t 
covering  a  musical,  literary,  or  artistic  produc- 
tion for  a  28-year  period.  At  the  end  of  this 
period,  tlie  copyright  owner  may  have  the 
copyright  renewed  for  an  additional  28  years. 
After  56  years  (28  years  if  the  copyright  is  not 
renewed),  the  copyright  expires  and  the  work 
then  falls  into  public  domain.  This  means  it 
belongs  to  the  public  and  anyone  can  make  any 
use  of  it.  Government  publications  are  generally 
within  the  public  domain;  however,  some  of 
them  may  contain  copyrighted  materials.  For 
example,  in  this  manual,  you  will  find  that  some 
of  the  illustrations  are  reprinted  with  permission 
from  copyrighted  sources.  (See  the  credit  list  in 
the  front  of  the  book.) 

To  be  eligible  for  copyright,  a  book  must  (1) 
be  published;  (2)  have  a  title  (although  the  title 
is  not  subject  to  copyright);  (3)  carry  a  copy- 
right notice  and  date;  and  (4)  be  reproduced  for 
the  purpose  of  sale  or  distribution.  It  may  be 
bound,  stitched,  folded,  typewritten,  mime- 
ographed, printed,  or  handwritten -provided  it 


has  been  sold  or  distributed  in  one  of  these 
forms. 

Copyrighted  works  must  have  a  notice 
consisting  of  the  word  "Copyright"  or  the 
abbreviation  "C"  followed  by  the  name  of  the 
copyright  owner  and  the  year  in  which  the 
copyright  was  obtained.  If  the  owner  fails  to 
include  such  a  notice  when  he  is  printing  or 
reprinting  a  work,  the  work  is  unprotected  and 
falls  into  public  domam.  Of  course,  publication 
by  another  party  without  the  owner's  consent 
does  not  affect  the  copyri^t  even  if  the  notice 
is  omitted. 

The  infringement  of  a  copyright  is  punishable 
by  the  award  to  the  copyri^t  owner  of  either  ^ 
the  actual  damages  or  statutory  damages  in  the 
amount  of  not  less  than  $250  and  not  more  than 
SSOOO  for  each  violation.  For  further  informa- 
tion on  copyrights,  refer  to  SECNAVINST 
5870.1. 


POSTAL  PRINTING 

Mail  which  is  related  exclusively  to  the 
business  of  the  Navy  Department  or  any  other 
U.S.  Government  agency  may  be  sent  through 
the  postal  system  without  the  actual  payment  of 
postage  and  fees.  Instead,  each  envelope  carries  a 
"Postage  and  Fees  Paid"  inscription  as  shown  in 
fig.  18-5.  Known  as  indicia  items,  the  inscrip- 
tions must  be  affixed  to  the  envelope  with  a 
printing  process.  They  cannot  be  handwritten  or 
typewritten  on  the  envelope. 

The  requirements  for  indicia  items  on  letter 
size  envelopes  include  the  use  of  the  ea^e 
symbol  shown  in  fig.  18-5.  The  eagle  symbol  is 
located  in  the  upper  right  hand  comer  and  shall 
be  13/16"  X  13/16".  No  other  size  symbol  is 
authorized.  When  the  symbol  is  used  or  ordinary 
mail  (non-airmail)  it  is  positioned  3/8"  from  the 
top  and  3/8"  from  the  right  edge.  When  the 
symbol  is  used  on  airmail  with  parallelogram 
stripes,  it  is  positioned  1/2"  from  the  top  and 
right  edges. 

The  use  of  the  eagle  symbol  is  not  required  on 
other  than  letter  size  mail.  According  to  the  U.S. 
Postal  Service,  letter  size  mail  is  defined  as  being 
at  least  3"  X.5"  and  not  6ver  5  3/4"  X  11  1/2". 
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DEPARTMENT  OF  THE  NAVY 

NAVAt  TRAINING  SUW)RT  DETACHMENT 
MJILOIMC  230.  WAWtNCTON  NAVY  YARD 
WAaHiNGTON.DC.  20310 


roSTACC  AND  PEES  PAID 
DEPARTMENT  OF  TH6  NAVY 
DDD  31S 


OPPiClAL  tUSINUB 
N0W.T0P.I3  CI -Ml 
Pf  NALTV  POM  PKlVATf  UtC,  $300 


Figure  18-&-Use  of  indicia  items  on  an  envelope. 
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In  addition  to  the  eagle  symbol  and  inscrip- 

!Sfr°.  ^^."8*^*  °f  official  mall,  an 
Official  Business"  and  "Penalty  Statement" 
must  be  included  on  the  left  side.  As  you  can  see 
m  fig.  18-5,  this  statement  is  printed  in  the 
return  address  area  of  the  envelope. 

Complete  instructions  governing  the  use  of 
official  mail  indicia  are  found  in  Chapter  3 
Section  2  of  the  U.S.  Navy  Postal  Instruction 
Manual,  OPNAVINST  2700. 14 


RECORDS  AND  REPORTS 

The  amount  of  paperwork  involved  in  your 
job  will  depend  on  yoyr  particular  setup.  In 
some  shops,  jobs  are  simply  recorded  in  a 
control  book  when  they  are  received  and  are 
logged  out  in  the  same  book  when  they  are 
delivered.  A  ledger,  folder,  or  any  simUar  record 
system  may  be  used  for  this  purpose. 

The  log  should  show  the  date  the  job  comes 
in  and  the  date  it  is  delivered,  as  well  as  the 
length  of  the  run,  a  description  of  the  job,  and 
the  name  of  the  office  requesting  it.  (See  fig. 
1 8-6.) 


Id 
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Control  Cards  and  Boards 

Some  shops  maintain  a  cwitrol  card,  like  the 
one  shown  in  figure  18-7  for  each  job.  This  card 
may  be  used  in  addition  to  or  in  place  of  the  log 
It  enables  you  to  check  the  progress  of  the  work 
at  any  time. 

A  status  board,  simUar  to  the  one  shown  in 
fig.  1 8-8,  is  sometimes  used  in  larger  shops  for 
work  scheduling  purposes  and  to  provide  an 
overall  view  of  the  shop's  workload.  Such  a 
board  usually  shows  the  job  number,  the 
requestor,  a  brief  description  of  the  job,  the 
percentage  of  completion,  the  date  the  job  is 
due,  and  a  remarks  column  to  record  any  special 
mformation. 

Regardless  of  which  system  you  use,  the 
important  thing  is  to  keep  it  simple,  workable, 
and  up-to-date. 


WORK  REQUESTS 

If  your  shop  is  aboard  a  cruiser,  the  chances 
are  that  you  will  be  concerned  only  with  work 
for  your  own  ship,  but  if  you  are  aboard  a  repair 
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113.261 

Figure  ia&-A  Mger  may  be  used  for  logging 
work  in  and  out  of  the  shofx 
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Figure  18-7*-Controi  card 

ship  or  a  carrier,  you  will  probably  do  work  for 
other  ships  as  well  as  for  your  own. 

Procedures  for  handling  requests  for  printing 
vary  from  one  type  of  ship  to  another.  On  some 
ships,  all  customer's  requests  must  be  approved 
by  the  repair  officer;  on  others,  requests  are 
approved  by  the  administrative  officer  or  the 
ship's  secretary.  You  should  know  your  printing 
officer's  policy  on  accepting  work.  If  he  requires 
that  all  requests  be  routed  to  the  department 
head  or  other  officers  and  offices  concerned, 
you  should  make  sure  that  all  requests  complete 
the  routing. 

:ERJC 


PRINT  SHOP  JOB  STATUS 

AS  OF  (DATE) 

JOB 
NO. 

REQUESTOR 

DUE 
DATE 

% 

COMP 

REMARKS 

(p//0 

^r^ 

Oo/t 

^/^ 

57.768 

Figure  16*6.-Status  board 


Be  aware  of  the  rules  and  regulations  govern- 
ing printing.  If  you  receive  a  request  for  a  job 
that  you  believe  should  not  be  printed  in  your 
shop,  it  is  your  responsibility  to  bring  it  to  tfie 
attention  of  the  printing  officer  and  show  him 
the  authority  (such  as  NavExos  P-35,  or  some 
other  official  publication  or  instruction)  on 
which  you  base  your  opinion* 

The  party  requesting  the  printing  may  furnish 
you  with  a  requisition,  like  that  shown  in  figure 
18-9,  or  the  request  may  be  submitted  to  you  in 
the  form  of  a  memorandum  or  similar  form.  In 
any  case,  the  form  should  supply  instructions  as 
to  the  size,  quantity,  color  of  ink,  kind  of  stock, 
classification,  and  date  needed. 

You  should  check  the  instructions  to  see  if 
they  are  complete  and  if  all  necessary  copy  has 
been  furnished.  In  requesting  information  from 
a  customer,  remember  to  get  as  complete  a 
picture  as  possible.  It  is  better  to  get  more 
information  than  you  need  than  to  end  up  with 
too  little  information. 

Once  you  have  obtained  all  the  information 
needed,  you  should  log  the  work  request  in  and 
prepare  a  job  worksheet  or  a  work  jacket  similar 
to  the  one  in  figure  18-10.  Worksheets  are 
generally  prepared  in  duplicate,  one  to  be  filed 
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(SHIP'S  NAME)  PRINTING  REQUISITION 


t.  SUtMIT  SIPARATC  RIQUaiTION  FOR  lACH  jOt. 
a.  ATTACH  t  SAMPLK  OF  J0»  OROIRKO. 
S.  SUMIT  OmoiNAU  AnO  I  CO^IKS  OF  RIQUISITION. 
4.  FOmiAIIO  TO  SHIP^  FRINTINC  OFFICII. 

OATK  OF  RIQUKST 

OATI  HATIRIAL 
VANTKO 

CLAMIFICATION 

OATK  OCI.IVKRK0 

OROKR  NUMCR 

COFY 

Dnw  COFY       Qmkvious  run 

WILL  JO*  91  RI-RUN 

QUANTITY  AMO  UNIT  (SMICTS.  SCTS.  ETC.)  

PUatlCATION  OR  FOWM  MO^TITLi  OR  OMCWPTlON                                                                       »  " 
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and  the  other  to  accompany  the  job  through 
the  shop.  Properly  used,  a  worksheet  will  help 
assure  coordination  of  the  job  and  minimize 
errors  and  re-runs.  After  the  job  has  been 
completed,  file  the  original  and  three  or  four 
untrimmed  copies  in  the  work  jacket  along  with 
the  flats  or  negatives. 

Always  check  the  completion  date  requested 
for  each  job.  Occasionally  you  will  find  that  the 
job  is  already  overdue  by  the  time  you  receive 
the  requisition.  Make  an  accurate  estimate  as  to 
when  you  can  complete  the  job  and  let  the 
printing  officer  or  ordering  activity  know  when 
the  work  will  be  ready.  This  will  prevent  bad 
feeling  and  will  also  allow  the  ordering  activity 
to  revise  its  plans,  if  necessary. 


Only  you  or  your  designated  assistant  should 
be  responsible  for  assigning  priorities  and 
completion  dates.  Keep  your  printing  officer 
informed  as  to  your  work  load,  especially  when 
schedules  are  tight.  This  will  give  him  an  idea  of 
the  status  of  all  important  jobs  and  will  help  him 
to  decide  on  priorities  for  rush  jobs  presented  to 
him. 

Jobs  are  generally  turned  out  in  the  order  in 
which  they  are  received,  although  urgent  or 
important  jobs  may  be  given  priority  over  the 
more  routine  work.  If  a'classified  job  comes  into 
the  shop,  you  may  want  to  stop  other  opera- 
tions and  put  it  through  in  one  day  due  to  the 
security  measures  involved  in  keeping  it  over- 
night. 
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Figure  18-10.-Work  jacket 


EQUIPMENT  MAINTENANCE  DUTIES 

In  previous  chapters  you  have  beeii  iven  the 
general  maintenance  procedures  of  major  items 
of  shop  equipment.  These  procedures  include 
cleaning,  adjusting,  and  lubricating  shop  presses; 
servicing  and  maintaining  camera-processors;  and 
the  maintenance  of  cold  type  composition 
machines.  Aboard  ship  some  lithographic  shop 
equipment  may  be  incorporated  into  the  ship's 
Material  and  Maintenance  Management  (3-M) 
System.  If  your  assignment  is  aboard  ship  you 
may  have  maintenance  duties  on  a  periodic 
basis.  You  may  be  called  upon  to  assist  or 
prepare  the  weekly  schedule  of  preventive  main- 
tenance on  such  equipment.  You  should  become 


familiar  with  the  3-M  Syslem  by  thoroughly 
reviewing  the  Military  Requirements  for  Petty 
Officer  3&2,  NAVPERS  10056-C  Chapter  13, 
and  the  S-M  Manual,  OPNAV  43P2. 


SUPPLY  DUTIES 

You  may  be  assigned  the  duties  of  the  shop 
supply  petty  officer.  You  will  be  required  to  see 
that  enough  of  the  correct  supplies  are  kept  on 
hand,  that  they  are  property  stowed  and 
distributed  as  they  are  required,  and  that  repair 
parts  are  obtained  as  they  are  needed. 

Policy  for  obtaining  and  storing  supplies 
differs  somewhat  between  the  various  types  of 
ships.  Generally,  paper  and  repair  parts  arc 
stored  in  the  ship's  storerooms  while  other 
supplies  such  as  film  and  chemicals  are  for- 
warded to  the  print  shop  as  soon  as  they  are 
received  by  the  supply  department.  When  sup- 
plies are  "Direct  Turn-Over"  (DTO)  to  the  print 
shop,  it  will  be  your  responsibility  to  store  them 
properly. 

It  is  best  to  group  everything  of  one  kind  in 
the  same  spot,  keeping  the  most  frequently  used 
items  in  the  most  accessible  places.  Open  only 
one  package  at  a  time  and  mark  the  other 
packages  so  you  can  tell  what  is  in  them  without 
tearing  out  their  comers. 

Items  which  have  an  expiration  date  or 
specified  shelf  life  should  be  arranged  so  that  the 
older  stock  will  be  used  first,  and  such  items 
should  be  stored  in  areas  where  they  will  not  be 
damaged  by  sweating  bulkheads,  light,  or  heat. 

You  should  work  out  a  high/low  stock  level 
with  your  Storekeepers  for  the  items  which  are 
kept  in  the  supply  department  storerooms.  This 
will  enable  them  to  automatically  reorder  an 
item  before  it  is  depleted. 

It  will  also  be  necessary  for  you  to  keep  a 
running  inventory  on  the  supply  items  kept  in 
the  shop.  When  an  item  reaches  a  low  limit,  you 
will  have  to  submit  a  requisition  through  the 
supply  office.  A  running  inventory  also  enables 
you  to  know  at  any  time  how  much  stock  is  on 
hand. 

In  addition  to  a  running  inventory,  you 
should  make  a  physical  check  of  the  supplies  in 
the  print  shop  and  in  the  storerooms  at  regular 
intervals.  Look  for  damaged  packages  and  mate- 


riab  which  have  been  on  hand  beyond  their 
expiration  date  as  well  as  for  excess  quantities  of 
jan  item. 

If  you  are  aboard  ship,  take  an  inventory  and 
prepare  requisitions  prior  to  the  ship's  entering 
port  for  an  extended  period.  When  this  is  done, 
the  supply  department  will  be  in  a  better 
position  to  furnish  the  required  items  while  the 
ship  is  in  port.  This  will  help  to  prevent  a 
shortage  of  supplies  when  you  are  at  sea,  far 
from  the  source  of  supply. 

While  it  is  desirable  to  have  an  adequate 
amount  of  supplies  on  hand,  do  not  go  over- 
board and  overstock.  Overstocking  deprives  the 
ship  of  valuable  space  and  leads  to  waste,  since 
many  of  the  ishop's  supplies  deteriorate  with  age. 


REQUISITIONING  SUPPLIES 

Most  supply  departments  aboard  ships  with 
print  shops  have  automatic  data  processing 
systems  to  speed  up  the  flow  of  paperwork.  In 
supply  circles,  such  ships  are  called  "automated" 
ships.  To  draw  materials  as  well  as  to  request  the 
supply  department  to  procure  supplies  from  off 
the  ship,  you  must  use  the  DOD  Single  Line 
•Item  Requisition  System  Document  (Mechanic 
cal),  DD  Form  1348(M).  (See  fig.  1 8-1 1.) 

If  you  are  the  supply  PO,  you  will  be  given 
training  by  your  activity's  supply  department  to 
enable  you  to  properly  fill  out  a  DD  1348  and 
to  maintain  the  supply  records  required.  In 
brief,  the  DD  1348  must  have  such  information 
as  the  Federal  Supply  Number  (FSN)  of  the 
item,  its  unit  of  issue,  the  quantity  requested, 
the  cost  of  the  item,  and  a  document  number 
comprised  of  a  date  code  and  requisitioner  code. 

Your  department  head  or  his  representative 
may  sign  the  form  before  you  submit  it  to  the 
supply  department.  At  some  activities,  the 
department  head  may  require  it  to  be  logged  in  a 
master  log  kept  within  the  department  for 
accounting  purposes.  Once  the  form  has  been 
logged  in  and  signed,  it  is  taken  to  the  supply 
department  for  issue  if  the  material  is  onboard 
or  it  is  ordered  through  the  supply  system.  Be 
sure  that  any  material  that  is  received  is  care- 
fully inspected  before  accepting  it.  If  the  ship- 
ment is  satisfactory,  it  is  signed  for  and  a  copy 


of  the  1348  should  be  retained  for  the 
records. 


Repair  Parts 

When  ordering  repair  parts  for  equipment 
aboard  ship,  you  should  consult  your  ship's 
Consolidated  Shipboard  Allowance  List 
(COSAL).  Your  department  head  or  division 
office  should  have  a  copy  of  the  COSAL  section 
which  lists  all  equipment  in  the  department 
This  listing  includes  .  under  each  item  of 
equipage,  the  spare  or  repair  parts  considered 
necessary  to  support  or  maintain  that  equip- 
mftit.  You  use  the  nomenclature,  stock  number,, 
and  other  information  listed  when  you  fill  out 
the  form  requesting  an  item. 

If  the  required  part  is  not  listed  in  COSAL, 
you  should  consult  ttie  manufacturer's  catalog 
or  the  operator's  manual  for  the  equipment  to 
find  the  manufacturer's  number  and  description 
of  the  repair  part.  You  should  then  furnish 
complete  and  detaUed  information  on  a  Form 
Requisition  Non  FSN  DD  1348/6  to  assist  the 
supply  department  in  procuring  the  part.  You 
should  attach  an  approved  DD  Form  1348  to 
the  DD  1348/6  before  submitting  it  to  the 
supply  office. 

A  listing  of  manufacturer's  technical  and 
operating  manuals  can  be  found  in  Navy  Stock 
List  of  Forms  and  Publications,  NAVSUP 
P2002.  A  partial  list  of  these  manuals  is  given  in 
Appendix  1  of  this  manual.  Most  of  these 
manuals  include  a  parts  list  section.  You  may 
also  obtain  books  and  manuals  by  contacting  the 
lo(al  manufacturer's  office  in  your  area  or  by 
writing  to  the  manufacturer.  In  most  instances, 
the  manuals  arc  provided  free  of  charge. 

In  instances  when  it  is  necessaiy  to  procure 
supplies  or  parts  from  commercial  sources,  the 
supply  department  wiU  use  the  information'you 
supplied  to  prepare  a  formal  requisition.  The 
supply  office  should  furnish  you  with  the 
requisition  number  of  the  formal  requisition  so 
that  you  may  reference  it  if  it  is  necessary  to 
mquire  about  the  status  of  an  item. 

Imprest  Fund 

TTie  supply  department  maintains  an  imprest 
fund  which  is  similar  to  a  petty  cash  fund.  It 
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may  be  used  to  make  certain  purchases  from 
commercial  sources  on  a  "cash  and  carry"  basis. 
A  $100  limit  ($250  under  emergency  condi- 
tions) is  placed  on  imprest  fund  purchases. 

The  imprest  fund  is  in  the  custody  of  the 
"imprest  fund  cashier".  When  a  purchase  is 
required,  he  advances  imprest  funds  to  the  man 
who  is  going  to  make  the  purchase.  The  man  will 
sign  a  receipt  for  the  money  which  is  retained  by 
the  fund  cashier.  The  man  making  the  purchase 
will  be  given  a  special  form  which  must  be  filled 
in  by  both  the  man  and  the  supplier  at  the  time 
of  purchase. 

Before  submitting  a  request  for  imprest  funds, 
you  should  contact  the  supplier  to  determine  if 
the  materials  arc  available  and  their  approximate 
selling  price.  Then  prepare  a  DD  Form  1348  and 
submit  it  a  day  or  two  in  advance  of  the  planned 
purchase  date.  The  supplies  should  be  obtained 
and  the  receipts  returned  to  the  cashier  in  one 
day. 


make  sure  that  all  operations  are  functioning 
properly,  you  should  analyze  them  occasionally 
to  see  if  each  step  gives  you  the  most  efficient 
use  of  space  and  equipment.  If  you  believe  that 
you  can  plan  a  better  layout,  you  should  try  to 
effect  the  necessary  changes  by  working  through 
the  proper  authorities  in  the  chain  of  command. 

To  be  completely  effective,  the  equipment 
must  be  placed  so  that  it  is  accessible.  Properly 
arranged,  it  saves  waste  motion  and  reduces 
walking  distance.  This  enables  your  men  to  turn 
out  more  work  in  a  shorter  length  of  time. 

Work  operations  should  be  planned  to  follow 
one  another  in  a  logical  sequence  through  the 
plant.  Each  step  should  bring  the  job  progres- 
sively closer  to  the  bindery. 

On  shipboard,  of  course,  space  limitations  and 
consideration  of  the  motions  of  the  vessel,  i.e., 
pitch  and  roll,  frequently  dictate  layouts  in 
which  convenience  and  sequence  of  operations 
have  to  be  subordinated. 


SHOP  LAYOUT 


The  chances  are  that  your  shop  layout  was 
arranged  long  before  you  took  over.  However,  to 

ERiC 


Routing  Work  Through  the  Plant 

In  shore  stations  there  may  be  an  office  and  a 
separate  room  for  each  department  (See  fig. 
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18-12.)  In  such  a  case,  the  job  is  generally 
planned  in  the  office  and  then  sent  to  the  copy 
preparation  department  where  it  is  typed  or 
ruled  up,  art-work  is  done,  and  the  copy  is 
pasted  up  for  the  cameras.  The  copy  preparation 
room  is  generally  close  to  the  office.  This  is 
because  copy  preparation  is  logically  the  second 
step  in  routing  work  through  the  plant  and  also 
because  questions  often  arise  during  the  prepara- 
tion of  the  copy.  Since  it  is  easier  for  the  copy 
preparer  to  consult  the  office  regarding  these 
matters  if  the  two  departments  are  close 
together,  the  copy  preparation  is  often  done 
right  in  the  office. 

The  process  cameras  should  also  be  placed 
fairly  close  to  the  office,  because  the  copy 
normally  flows  from  the  copy  preparation 
department  to  the  camera  room.  Here  again,  the 
cameraman  may  have  occasion  to  consult  the 
office  or  copy  preparation  department  regarding 
various  aspects  of  the  job. 

fhe  stripping  and  platemaking  departments 
should  be  placed  somewhere  between  the 
cameras  and  the  pressroom  and  bindery.  The 
pressroom  and  bindery  are  generally  located 
near  a  wide  entrance  to  bring  skids  of  paper  in 
and  out. 

If  the  plant  has  hand  type  and  letterpress 
equipment,  they  should  be  grouped  together. 
The  hand  composition  room  and  the  platen 
press  are  sometimes  partitioned  off  in  a  separate 
section. 


JUDGING  THE  QUALITY 
OtTHE  WORK 

You  check  the  work  turned  out  by  each  unit 
in  the  shop.  You  must  also  approve  the  first 
proofs  when  a  job  is  put  on  the  press.  Before 
OK*ing  a  print,  you  should  check  it  against  the 
instructions  cm  the  job  jacket.  See  that  the 
image  is  sraight  and  positioned  property  on  the 
sheet  and  that  there  are  no  printing  defects.  If 
the  sheet  is  being  backed  up,  or  if  close 
registration  is  required,  you  should  check  it  over 
a  light  table. 

Oieck  important  jobs  or  long  runs  several 
times  during  the  run  to  make  sure  that  the  plate 
is  still  printing  properly  and  that  ^^he  color  and 
position  have  not  changed.  Other  types  of  work, 


such  as  routine  forms,  will  not  require  a  great 
deal  of  attention,  but  even  simple  jobs  for 
interoffice  use  should  be  straight  and  readable. 

Many  supervisors  work  all  jobs  up  to  the  sheet 
size  of  the  smallest  press.  Then  they  can  run  a 
job  on  the  small  press  or  they  can  run  it  on  one 
of  the  larger  presses,  singly  or  in  units.  Work  is 
generally  assigned  to  the  presses  according  to  the 
size  of  the  job  and  the  workload  of  the  presses, 
although  inking  and  other  considerations  some- 
times enter  the  picture. 

The  good  supervisor  is  always  cost-conscious 
as  well  as  production  minded.  He  estimates  the 
quickest,  best  and  most  economical  method  for 
turning  out  the  work. 

Suppose,  for  example,  that  you  are  asked  to 
run  4000  copies  of  a  single  page  instruction. 

You  might  have  two  negatives  shot  and  run 
this  job  two  on  a  14"  X  20"  press  or  you  might 
use  only  one  negative  and  run  the  job  one  up  on 
a  smaller  press,  using  8"  X  10-1/2"  precut 
standard  stock. 

Running  the  job  two-up  naturally  reduces 
press  time;  however,  there  are  other  factors 
which  you  must  consider.  If  you  use  the  small 
offset  press,  you  will  need  only  one  negative  and 
a  small  plate  as  compared  to  two  negatives  (or 
one  negative  and  a  double  bum)  on  a  larger, 
more  costly  plate.  The  type  of  paper  used  in 
running  the  job  two  up  may  also  be  more 
expendve  than  the  standard  precut  8"  X 
10-1/2"  stock.  In  addition,  there  is  the  time 
involved  in  making  the  extra  negative  or  printing 
the  same  negative  twice  on  the  plate. 

The  old  saying  "Time  is  money"  holds  true  in 
the  Navy  as  well  as  in  civilian  print  shops,  but 
you  must  weigh  one  factor  against  another  and 
try  to  get  the  work  done  in  the  most  economical 
as  well  as  the  quickest  way.  Think  economy  and 
your  men  will  think  the  same. 

JOB  ESTIMATING 

There  will  be  times  when  you  will  be  called 
upon  to  estimate  in  advance  the  time  that  will 
be  required  to  complete  a  job.  If  the  job  is  small, 
the  task  will  be  fairly  simple,  but  if  it  is  large, 
the  estimate  can  be  difficult,  because  so  many 
factors  must  be  considered. 

Many  Navy  shops  have  letterpress  and  offset 
equipment  combined  in  the  same  shop.  The  first 
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thing  to  be  considered  is  which  process  is  to  be 
used. 

Estimating  for  Offset 

When  the  job  is  to  be  run  offset,  you  must 
consider  such  things  as  the  condition  of  the 
copy;  the  time  required  fov  composition,  art- 
work, drafting,  or  corrections;  the  aveilability  of 
chemicals  and  supplies;  the  time  required  for 
preparing  the  chemicals;  and  the  makeready 
time  for  the  presses;  as  well  as  the  actual 
operating  time  for  each  section.  The  skill  and 
efficiency  of  the  operators  and  the  possibility  of 
breakdowns  or  delays  must  also  be  taken  into 
consideration. 

Although  it  is  impracticable  to  use  a  list  of  set 
times  for  various  operations,  the  following 
figures  have  been  included  to  guide  you  in 
making  time  estimates.  You  can  use  them  as  a 
guide,  but  you  will  find  it  necessary  to  modify 
them  according  to  the  job  and  the  operating 
conditions  in  your  plant. 


Operation  Time 
Estimating,  scheduling,  writing  up  job 

ticket,  artwork,  and  corrections  .  .  60  min. 
(This  estimate  depends,  of  course,  on 
the  condition  of  the  copy.  Some 
jobs  may  require  no  artwork  or 
corrections;  others  may  require 
from  15  minutes  for  simple  ad- 
ditions; such  as  reference  marks 
or  numbers,  to  several  days  for 
extensive  corrections.) 

Negative  making: 

Initial  preparation  of  chemicals  and 
equipment    60  min. 

Line  negatives: 

First  negative,  using  scale  focus- 
ing   15  min. 

First  negative,  using  ground  glass 

focusing   30  min. 

Each  additional  negative  (at  same 

camera  setting)    5  min. 


Operation 
Halftone  negatives: 

First  negative,  including  setting 

screen  and  camera   

(This  estimate  depends  on  the 
skill  of  the  operator.) 
Each  additional  negative,  at  same 

camera  setting   

(When  using  filters  with  either 
line  or  halftone  negatives,  the 
time  depends  on  the  filter 
factor.  For  Ime  negatives,  add 
50  percent  to  the  estimated 
negative  making  time;  add  100 
percent  for  halftones.) 
Negative   opaquing  and  retouching 

(minimum)  

Stripping,  one  negative  to  a  flat  .... 
(Add  5  minutes  for  each  ad- 
ditional negative  or  position.) 

Platemaking: 

Presensitized  plates: 

Exposing   

Each  additional  exposure  

Developing   

Photo-direct  plates: 

Exposing  and  developing  

Wipe-on  plates: 

Coating   

Exposing   

Developing   


Time^ 


30  min; 


1 5  min» 


1 5  min^ 
1 5  min. 


10  min. 
6  min. 
5  min. 

5  min. 

15  min. 
1 0  min. 
5  min. 


Presswork: 


Initial  preparation  and  makeready 

tinie    60  min- 

Running   time,  single  color  line 

work  (4,000  impressions)    60  min. 

Running  time,  register  work  (2,500 

impressions)    60  min. 

Makeready  time  for  each  additional 
plate  with  same  color  of  ink: 
1 0"  X  14"  and  14"  X  20"  presses   .  .     5  min. 

1 T  X  22"  or  larger    20  min. 

Cleanup  of  press  for  change  of 
color  of  ink  or  at  the  end  of  the 
^ay'srun    30  min. 
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Operation 


^Bindery  operations: 

Vr  Gutting  (1,000  sheets) 

I    ,  1  or  2  cuts   

3  or  4  cuts   

I   Padding  (1,000-5,000  sheets)  

(If  drying  time  is  a  factor,  add  at 
t     least  90  minutes.) 
-\  Stitching,    stapling,   and  drilling 
t    (depending  on  the  skill  of  the 
?    operator  and  on  the  job),  700 

-  books   

V ;  Folding: 

Original  setup   

28"  X  44"  stock  (3,000  sheets). 

19"  X  25"  stock  (6,000  sheets) 

9"  X  12"  stock  (10,000  sheets) 
Gathering  (1  person): 

1,500  inserts  

2,000  singles   


Time 


10  min. 
1 5  min. 
30  min. 


60  min. 

60  min. 
60  min. 
60  min. 
60  min. 

60  min. 
60  min. 


to  allow  for  unforeseen  delays,  some  opera- 
tors add  about  25  percent  to  the  total  estimated 
'Mme.  However,  you  must  also  remember  that 
imder   favorable    conditions,   similar  work, 
(Continuous  production,  and  overiapping  opera- 
tions will  often  cut  your  estimated  production 

,time  in  half. 

It  is  possible,  for  example,  to  run  up  to  100 
-plates  (75  impressions  each)  per  day  on  the 
small  presses  (duplicators),  and  you  can  plan  on 
turning  out  roughly  18,000  to  20,000  impres- 
sions a  day  on  the  larger  presses,  provided  tiie 
mn  for  each  plate  is  at  least  2,00^  copies. 

To  illustrate  this  point  furthu,  suppose  that 
500  copies  of  a  single-color,  same-si^e  line 
drawing  are  required.  Using  the  operation  times 
just  discussed  as  a  basis,  you  might  come  up 
with  tiie  following  estimate. 


Operation 


Time 


Administration  and  routing   15  min. 

Negative  making  (assuming  chemicals 
were  prepared  during  administra- 


Operation  Time 

tiontime)    JSmi"- 

Opaquing  and  retouching    15  nun. 

Stripping   11"^^' 

Platemaking(presensitized  plate)  ...    15  min. 

Press  makeready    In"™^* 

500-sheet  run   Wmm. 

Total  production  time  100  min. 

25  percent  allowance  for  contingencies  .  25  nun. 
Total  time  estimate   125  min. 

COLDTYPE  COMPOSITION 

Estimates  for  coldtype  composition  depend 
on  the  kind  of  machine  used,  the  speed  of  tiie 
operator  and  the  nature  of  the  copy-whether  it 
is  justified  or  unjustified  and  whether  it  consists 
of  straight  composition  or  forms.  It  is  estimated 
tiiat  a  skilled  typist  who  is  acquainted  with  tiie 
machine  can  type  40  to  45  words  per  minute 
when  produdng  unjustified  copy  on  a  Vari- 
Typer,  Justowriter,  or  an  IBM  Proportional 
Spacing  Machine.  You  can  adjust  the  following 
estimates  as  necessary  to  your  particular  shop: 


Operation 

Setting  up  the  machine  .  . 
Typing  unjustified  copy 
(6,0008,000  characters) 


Time 
5  to  10  min. 

60  min. 


ESTIMATING  FOR  LETTERPRESS 
WORK 

The  time  required  for  estimating,  scheduling, 
and  writing  up  the  job  jacket  for  letterpress 
work  will  depend  on  your  own  experience  and 
thoroughness.  As  a  rule,  it  should  not  take 
longer  than  30  minutes  to  perform  all  these 
rperations,  and  you  will  usually  be  able  to 
complete  them  in  a  much  shorter  time. 

Handset  Composition 

You  may  find  the  following  table  handy  in 
estimating  time  for  handset  composition. 
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Lines  to  the  inch 


Time  required  to  set  (in 
minutes)  times  the 
number  of  square 
inches  in  form 


'i  1 

,   11/2 

 21/2 

^-  3 

7   3  1/2 

9.- ::  t'l^ 

•0-  :::::: ::::::::  .'51/2 

 6  1/2 

You  should  double  the  time  listed  in  this 
table  if  the  job  consists  of  a  variety  of  typefaces, 
rule  or  leaderwork,  or  if  it  has  any  other  unusual 
features.  You  should  also  add  from  3  to  5"* 
minutes  for  preliminary  operations,  such  as 
setting  the  stick  for  the  proper  length  of  line, 
procuring  necessary  spacing  materials,  and  so  on. 

Here's  how  the  table  works.  Suppose  that  you 
arc  setting  a  card  with  form  dimensions  of  2"  X 
3  or  6  square  inches,  and  there  are  6  lines  of 
type  (3  lines  to  the  inch).  By  consulting  the 
table,  you  will  see  that  for  3  lines  to  the  inch, 
you  should  multiply  2  minutes  by  the  number 
of  square  inches  in  the  form.  Two  minutes  times 
6  equals  12  minutes.  Add  3  minutes  for  prelimi- 
nary operations,  and  you  will  have  15  minutes, 
which  is  about  the  length  of  time  required  for  a 
competent  compositor  to  set  such  a  job. 

Now  take  another  example.  Suppose  you  are 
settinr  an  announcement  with  1 2  lines  of  type 
yrfiich  are  to  go  into  a  space  3  inches  wide  and  3 
inches  deep  (9  square  inches).  First  divide  the  12 
lines  by  the  depth  of  the  form  (3  inches).  This 
wiU  give  you  4  lines  to  the  inch.  By  consulting 
the  table,  you  will  see  that  for  4  lines  to  the 
inch,  you  should  multiply  2  1/2  minutes  times 
the  number  of  square  inches-9  in  this  case. 
Multiplying  9  by  2  1/2  gives  you  22  1/2 
minutes,  to  which  you  should  add  3  minutes  for 
preliminaries.  This  will  give  you  a  total  of 
approximately  26  minutes,  as  the  time  required 
to  set  such  a  form.  A  fast  compositor  might  do 


It  m  20  minutes,  and  a  slow  operator  mi^t 
require  30  or  35,  but  this  will  give  you  a  pretty 
good  average  time. 

Makeup 

It  is  difficult  to  generalize  on  makeup  time,, 
since  so  much  depends  on  the  size  and  nature  of" 
the  form.  However,  you  may  try  the  following 
formulas,  and  if  you  find  that  they  do  not  work  - 
satisfactorily  for  your  particular  setup,  you  can 
revise  them  or  dispense  with  them  and  draw  on 
your  own  experience.  r 

For  making  up  simple  forms,  you  may  allow 
10  to  25  per  cent  of  the  original  composing:; 
time.  For  rule  forms  or  display  work,  allow  15^^ 
to  35  percent  if  the  job  was  set  on  the  Linotype- 
machine,  or  25  to  40  percent  if  it  was  set  by 
hand.  If  the  form  is  extremely  complicated, 
allow  50  to  75  percent  of  the  composing  time 
for  makeup  purposes. 


Proofing  and  Proofreading 

You  can  proofread  and  correct  the  average 
small  job  in  5  to  10  minutes.  A  large  handset 
form  may  take  from  15  to  30  minutes.  This,  of 
course,  depends  on  the  number  of  errors  and  the 
skill  of  the  man  doing  the  work. 

Imposition  and  Lockup 

A  good  operator  can  generally  lock  a  simple 
6X9  form  in  5  to  10  minutes.  Larger  forms 
up  to  1 2"  X  18"  may  require  15  to  20  minutes. 
This  time  may  be  increased  to  30  minutes  if  the 
form  consists  of  8  or  more  pages,  or  if  the. 
makeup  is  complicated  or  if  close  register  is 
involved.  These  figures  depend  on  the  job  and 
shOD  conditions,  of  course.  You  must  use 
ju  oHient  in  their  application. 

Makeready 

As  a  rule,  forms  composed  of  Linotype  slugs 
and  line  cuts  will  require  little  makeready;  forms 
carrying  handset  type,  numbering  machines, 
perforating  rules,  and  so  on,  will  require  more. 
All  forms  containing  halftones  require  careful 
makeready. 
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Although  other  factors  may  enter  into  the 
picttire,  you  may  be  able  to  estimate  makeready 
time  as  follows: 

For  platen  presses 

Ordinary  Quality 
Size  of  form  work  work 

3"  X  5"   6  min.  15  min. 

S^X?"   10  min.  20  min. 

8"X12"    15  min.  25  min. 

10"X15"    20  min.  40  min. 

12"  X  18"    30  min.  60  min. 

To  this,  you  should  add  25  to  40  percent 
extra  time  for  forms  containing  halftones  or 
requiring  close  register.  You  should  also  add  10 
minutes  for  setting  up  the  open  press  and  25 
minutes  for  setting  up  the  automatic  feeder 
press. 

RressTime 

Press  time  will  depend  on  the  speed  of  the 
press,  the  kind  of  job  being  run,  and  the 
condition  of  the  stock.  You  can  adjust  the 
following  figures  to  suit  your  own  equipment 

Average 
impressions 
per  hour 

Hand-fed  presses    1,000 

Automatic  platen  presses  2,000 


Distribution  and  Oeanup  Operations 

Many  printers  include  deanup  operations 
under  other  headings.  For  the  average  job,  you 
may  allow  5  to  10  minutes  for  cleaning  ttie  type, 
unlocking  it,  and  transferring  it  to  the  galley 
rack  or  bank  for  distiibutiom 


TRAINING  NEW  MEN 

You  should  train  personnel  in  your  division  to 
be  careful  when  they  are  working  around 
mo^ng  machinery  or  with  toxic  chemicals. 
Fjractice  safety  fint-and  last.  That*s  good  advice 

ERIC 


and  you  should  emphasize  it  to  your  men. 
Always  explain  safety  precautions  so  the  men 
will  see  the  need  for  them.  Don't  under  any 
circumstances  let  a  safety  violation  go  unnoticed 
or  undiallenged. 

It  is  also  a  good  idea  to  establish  some  kind  of 
system  for  automatically  replacing  ill  or  injured 
men  as  well  as  for  continuing  operations  despite 
equipment  breakdowns  and  shortages  of 
supplies. 

Work  Rotation 

You  can  solve  the  replacement  problem  by 
rotating  the  work  so  that  each  man  will  have  a 
chance  to  learn  new  skills.  Rotation  of  work  is  a 
time-honored  tradition  of  the  printing  trade. 
The  word  "journeyman"  sprang  from  the  rota- 
tion system.  The  early  printshops  were  limited 
in  equipment  and  it  was  mcessary  for  an 
apprentice  to  work  in  shops  in  several  different 
cities  to  obtain  a  well-rounded  printing  back- 
ground. After  he  had  worked  in  three  or  more 
shops,  he  was  considered  a  skilled  printer.  And 
he  was  called  a  "journeyman"  because  he  had 
traveled  from  one  town  to  another  in  acquiring 
his  experience. 

Rotation  of  work  still  plays  an  important  role 
in  providing  a  man  with  a  well-rounded  back- 
ground. So  rotate  assignments.  Don't  keep  one 
man  on  the  press  all  the  time.  Shift  him  to  the 
camera  or  the  platemaking  department  when 
possible.  Let  all  the  men  have  a  crack  at  each 
operation.  This  will  give  your  men'more  knowl- 
edge and  experience  and  enable  them  to  advance 
more  rapidly.  And  you  will  also  benefit  If  your 
best  cameraman  is  transferred,  you  won't  have 
to  break  in  a  new  man;  youll  already  have  an 
experienced  replacement. 

On-the-Job  Training 

As  a  rule,  young  men  are  eager  to  learn  and 
they  should  be  given  every  opportunity  to  learn 
all  they  can.  Get  your  men  together  for  instruc- 
tion as  often  as  possible.  Even  your  best  men 
can  learn  more  about  their  jobs.  Tie  their  work 
and  training  together.  Use  the  skilled  men  to 
train  the  others  in  your  outfit.  Pair  the  un- 
trained men  off  with  some  of  your  more 
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experienced  operators*  Keep  every  man  learning 
and  you  will  have  a  wide-awake  outfit  ready  to 
•meet  any  emerigency. 

There  may  be  times  when  the  men  in  your 
shop  will  be  required  to  work  12  to  16  hours  a 
day  to  complete  rush  jobs.  At  other  times,  you 
will  have  nothing  but  routine  work  for  several 
days  at  a  stretch.  That's  the  best  time  to  train 
nien  or  to  make  changes  in  working  procedures, 
because  it  ghres  the  men  plenty  of  time  to  grasp 
new  ideas.  During  slack  periods,  when  the 
equipment  in  the  shop  is  not  required  for  the 
itgul^  yoric,  assign  practice  jobs  to  your 
striken  and  Iq^w^^  men. 

Vt^m^to^nin  explain  the  processes 

step-by^tep.  Don't  go  to  a  following  step  until 
the  tratm^  demcmstrates  his  understandings  of 
the  preceding  step.  Don't  skip  over  any  steps  or 
take  any  diortcuts.  Instruct  in  safe  and  sure 
methods  oniy. 

It  is  important  that  a  new  man  be  trained 
properly  from  the  start  because  it  will  be 
difficult  for  him  to  change  his  working  habits 
once  he  has  them  fixed  in  his  mind.  Always 
teach  him  the  safety  rules  before  you  allow  him 
to  optmtt  any  piece  of  equipment  so  that  he 
will  fit  them  into  his  working  technique.  Be  sure 
that  he  has  learned  flie  fundamentals  of  the  job 
befoi  you  turn  him  loose  on  his  own.  It  is  a 
jjood  idea  to  divide  your  instruction  between 
practice  and  theory.  Tell  him  ^y;  show  him 
how;  then  pve  him  a  diance  to  try  it  himself. 

When  you  let  a  man  tackle  anew  job,  keep  an 
eye  cn  him,  but  don't  butt  in  and  take  over 
when  he  makes  his  first  mistake.  Stop  him  and 
explain  the  error.  Then  let  him  correct  the 
mistake  himself.  Right  from  the  start,  teach  him 
good  working  habits,  such  as  cleaning  and  oiling 
his  equipment  and  putting  his  tools  away  after 
work. 

Piy  particular  attention  to  the  training  of 
men  who  are  weak  in  one  or  two  phases  of  the 
work.  If  a  man  lacks  skill  in  a  certain  operation, 
allow  him  to  work  at  it  under  the  guidance  of  a 
skilled  operator. 

The  More  They  Learn, 
the  More  They  Earn 

Show  your  men  how  they  can  benefit  from 
learning.  Point  out  that  men  who  have  learned 


skills  are  generally  well  respected.  At  the  samc^ 
time  develop  in  your  men  a  spirit  of  workiiig. 
together  as  a  unit  Togetherness  will  benefit' 
them  and  you. 

Be  consistent  and  reasonable.  Give  your  men« 
a  sense  of  security-a  feeling  that  they  wiU  know 
just  what  to  expect  of  you.  Describe  precisely^  , 
what  you  want  them  to  do  so  there  will  be  nb>- 
misunderstanding.  Praise  good  work  and  correct 
bad  work  without  causing  hard  feelings.  4 

It  is  important,  too,  that  a  new  man  be  givm^^ 
some  idea  of  what  he  is  expected  to  know  whm  ^ 
he  has  completed  his  traimng  period.  Thjs^^ 
make  him  aware  of  ^edfic  goals  and  give/ 
direction  to  his  efforts. 

You  should  set  standards  at  an  appropna^f 
level  and  acquaint  the  man  with  them;  then  train 
him  to  achieve  them.  Occasionally,  you  will  i 
come  across  a  dawdler.  Assign  sudi  3  man  a 
reasonable  but  specific  amount  of  work  eacH 
day  and  see  that  he  accomplishes  it. 

The  responsibilities  of  each  person  in  the  shop 
should  be  clearly  defined.  Several  people  m^  1 
use  the  camera,  small  offset  press,  C  &  P,  and  so; 
on,  during  the  course  of  a  day,  but  only  one  : 
person  should  be  responsible  for  the  mam^ 
tenance  of  a  particular  piece  of  equipment  You 
should  also  assign  one  man  to  maintain  eadi  of 
the  physical  areas  of  the  shop.  Little  things 
mean  a  lot  to  efficient  operation.  Loose  paper 
lying  around  the  pressroom  is  not  only 
unsightly,  it  is  also  a  fire  hazard  and  can  be 
dangerous  to  the  press  operator.  Similarly  in  the 
darkroom,  keeping  bottles   tightly  covered 
prevents  spillage,  evaporation,  keeps  out  dust, 
and  so  on. 


Safety  Training 

You  cannot  overemphasize  the  necessity  for 
proper  safety  precautions  to  your  men.  Men 
who  are  new  at  operating  printing  equipment 
sometimes  find  it  hard  to  realize  the  danger  in 
all  those  moving  parts,  and  it  is  not  possible  to 
show  by  demonstration  what  can  happen  if  a 
finger  gets  in  the  wrong  place  and  the  gears  cut 
it  off.  Then,  too,  men  who  have  been  operating 
the  same  piece  of  equipment  for  a  long  period  of 
tune  often  become  over  confident  and  become 
careless  in  the  use  of  the  equipment 
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^Basic  safety  practices  for  the  print  shop  are 
l^c  di^        throu^out  this  manual.  Emphasize 
jffi^  importance  whenever  you  are  training  new 

f O^itiften. 


^  Make  It  Interesting 

>  ^ . 

Printing  is  not  only  a  fine  profession,  it  is  an 
^interesting  hobby.  This  is  evidenced  by  the  fact 
^^\tfet  the  country  is  dotted  with  hundreds  of 
I:  ibMsmcht  printshops  which  men  operate  as  an 

iydcatioh.  And  Ais  brings  up  an  important 

^pdiiit  Good  printers  enjoy  their  work.  To  them, 
ft  iit%  inOTe  than  a  job.  This  enthusiasm  for  the 
k  "w^k  will  build  in  the  man  who  continues  to 
IV^feirn  and  develop  and  increase  his  selfworth. 
i  f  CH^te  the  shop  by  leading  the  men  in  this 
K  :  dWcction,  The  mwe  junior  personnel  may  need 

mote  encouragement  to  keep  them  on  the  right 
i  5  teacfc  If  s  often  a  good  idea  to  let  a  person  find 
!?t  «mie  things  out  for  himself.  One  way  to  go 
?v  about  this  is  to  have  a  man  discover  something 
f  -  on  his  own  by  leaving  a  pertinent  instruction  or 
irt  Siagazine  article  where  he  will  find  it  and  be  able 

Jto  use  it  in  his  job. 
p  Set  a  good  example  by  keeping  up  with  all  the 
1^  : latest  information,  not  only  about  the  equip- 
I  \  Vmrat  in  the  shop,  but  also  with  new  develop- 
f-"  ments  in  the  graphics  industry.  Keep  abreast  of 
§\  the  trade  show  schedules  coming  to  your  area 
I-  md  attend  them  whenever  possible. 


Appendix  1  provides  a  list  of  books  covering 
the  operation  and  maintenance  of  lithographic 
and  letterpress  equipment.  These  books  may  be 
ordered  from  the  Naval  Supply  Depot,  Philadel- 
phia, Pa.  Besides  these  manuals,  appendix  1  also 
lists  a  number  of  good  commercial  books  on 
printing,  as  well  as  leading  trade  magazines  and 
newspapers.  You  can  generaUy  find  some  of 
these  publications  at  any  public  library  or 
printers'  supply  house. 

Reference  Library 

You  should  establish  a  small  library  in  your 
shop  or  quarters  if  you  can.  You  may  begin  such 
a  library  with  one  or  two  good  books  on 
printing  and  a  few  manufacturers'  instruction 
manuals.  You  can  also  add  books  on  such 
related  subjects  as  paper,  ink,  type,  and  so  on. 

Allowance  lists  and  supply  catalogs  are  also 
very  useful,  and  so  are  catalogs  and  advertising 
literature  from  commercial  firms.  They  will 
provide  you  with  valuable  instructional  material. 
You  can  obtain  advertising  literature  by  writing 
to  the  manufacturers  of  the  equipment  or  by 
dropping  in  to  see  their  local  representatives. 

You  can  obtain  technical  publications  of  the 
Navy  through  your  education  officer  or  division 
officer. 

Lend  your  books  to  the  men  who  work  with 
you  and  encourage  them  to  lend  their  books  to 
each  other.  The  more  a  man  knows  about  his  job 
the  more  useful  he  is  to  himself  and  to  the  Navy. 
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Here  are  some  books  that  every  Lithographer  will  want  to  read: 

TRADE  BOOKS 

The  Printing  Industry,  Victor  Strauss,  1967,  Printing  Industries  of 
America,  Inc.,  20  Chevy  Chase  Qrcle,  N.  W.,  Washington,  D.  C. 

Printing  and  Production  Handbook,  3rd  edition,  1966,  Daniel  Melcher 
and  Nancy  Larrick,  McGraw-Hill  Book  Co.,  Inc.  New  York,  N.  Y. 
10036. 

General  Printing,  rev.  ed.,  1967,  Cleeton,  Pitkin  and  Cornwell,  McKhight 
and  McIQiight  Publishing  Co.,  Bloomington,  HI.  61701. 

•Hie  Practice  of  Printing,  Ralph  W.  Pblk,  1964,  Manual  Arts  Press 
Peoria,  m.  61614. 

Lithographer's  Manual,  Graphic  Arts  Technical  Foundation,  Pittsburgh, 
«  a. 

ITU  lessons  in  Printing,  International  Typographical  Union,  Indianapolis 
Ind.  ' 

Photo-offset  Rindamentals,  John  E.  Cogoli,  1967,  McKiiightandMcftiight 

Publishing  C6.,  Bloomington,  fll.  61701. 
GPO  Style  Manual,  U.  S.  Government  Printing  Office,  Washington,  D.C. 

20402. 

The  Offset  Process  (complete  series  of  publications)  Technical  Trade 

School,  the  International  Printing  and  Pressmen  and  Assistants' 

Union,  Pressmens'  Home,  Tenn.  37850. 
Graphic  Arts  Technical  Foundation  (complete  series  of  publications 

relating  to  offset  printing)  Pittsburgh,  Pa. 
GPO  Training  Series  (6  volumes,  1964),  U.  S.  Government  Printing 

Office,  Washington,  D.  C.  20402. 
Kodak  Wratten  Ught  Filters,  Eastman  Kodak  Co.,  Rochester,  N.  Y. 

1001 7. 

Photo  Lab  Index,  Henry  M.  Lester,  Morgan  and  Morgan.  New  York 
N.  Y.  10017  ' 

Graphic  Arts  Procedures,  the  Offset  Processes,  R.  Randolph  Karch  and 
Edward  J.  Buber,  American  Technical  Society.  848  E.  58th  St 
Chicago,  111.  60637. 


TRADE  MAGAZINES 

The  Inland  Printer/  American  Lithographer,  79  West  Monroe  St. 
Chicago,  111.  60603 
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Printing  Magazine,  475  Kinderkamack  Rd.,  Oradell,  N.J.  07649 
Lithographer's  Journal,  143  W.  51st  Street,  New  York,  N.Y.  10004 
Modem  lithogrsqphy.  Box  31,  Caldwell,  N.J.  07006 
Reproductions   Review,  134  N.  13th  St.,  Philadelphia,  Pa.  19107 

PRINTING  AND  UTHOGRAPHIC  EQUIPMENT  AND  INSTRUCTION  BOOKS 


The  following  operator's  manuals  and  parts  catalogs  are  available  from 
the  Navy  Publications  and  Forms  Center,  5801  Tabor  Avenue,  Philadelphia, 
Pa.  19120.  This  list  changes  from  time  to  time.  For  latest  list  of  publications 
available,  consult  the  Navy  Stock  List  of  Forms  and  Publications, 
Cognizance  Symbol  I,  NavSup  Publication  2002. 


CAMERAS 


Stock  Number 
0391-123-9000 


Title 

Camera,  Uthographic  Copying, 
Darkroom  type,  24"  x  24", 
Model  WP-300,  Panel- 
control  115v,  AC  Arc 
Lamv>s,  220V  AC,  3  TH, 
Vacuum  Pump  llOV  AC. 


0391-117-7000     Camera,  copying,  lithographic 
darkroom  type,  24"  x  30" 


0391-119-1000     Camera,  copying,  darkroom 
type,  24*'  x  30" 
Model  WP-400 


0391-120-8002 


Camera,  copying,  lithographic 
darkroom  type,  24"  x  30", 
edacity  60  cycle  vacuum 
pump  440V  AC,  3PH,  115V 
AC  Control  panel 


0391-107-5000     Camera,  darkroom  type, 
16"  x20" 


0385-003-2000 

0385-016-2000 
0391-110-2000 


Camera,  Special  Monotype 
Directoplate 

Camera,  Vertical  Process 
Camera,  16"  x20" 


Manufacturer 

Bellingham  Chain 
and  Forge  Com- 
pany, Inc. 


Bellingham  Chain 
and  Forge  Com- 
pany, Inc. 

Bellingham  Chain 
and  Forge  Com- 
pany, Inc. 

Bellingham  Chain 
and  Forge  Com- 
pany, Inc. 


Consolidated  Inter- 
national Equip- 
ment and  Manu- 
facturing Co. 

Lanston  Monotype 
Machine  Co. 

The  Douthitt  Corp. 

Consolidated  Inter- 
national Equip- 
ment and  Manu- 
facturing Co. 
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0391-111-2000 

0391-108-7000 
0991-014-7000 

0391-109-4000 
0391-109-5000 
0391-109-6000 

0391-107-3000 
0991-019-2000 
0347-407-6000 

0391-107-6000 
0391-115-5000 

0391-115-6000 


Camera,  24**  x  20** 


Consolidated  Inter- 
national Equip- 
ment and  Manu- 
facturing Co. 


Camera,  24**x24**,  Model  241      American  Type 

Founders  Sales 
Corp. 

Camera,  Vertical  For  Hepro-      Robertson  Photo- 
duclng  Copy,  Meteorite  Mechanix  Co. 

Model 


ARC  LAMPS 


Lamp,  Camera,  Arc,  220V 
Lamp,  Printing  Arc,  220V 


Lamp,  Arc,  115V,  BuShips, 
No.  S18-L-152-300 


Macbeth  Arc  Lamp 
Co. 

Macbeth  Arc 
Lamp  Co. 

Macbeth  Arc 
Lamp  Co. 


VACUUM  PUMPS 


Pump,  Vacuum,  Photographic        Yeomans  Bros,  Inc. 
Use,  Model  G 

Pump,  Vacuum,  Photographic        Yeomans  Bros,  Inc. 
Use,  Model  G 

Pump,  Vacuum,  Photographic        Yeomans  Bros,  Inc. 
Use,  1/2  HP,  115/ 230V, 
IPH,  60  Cycle,  1725  RPM, 
Model  G 


SINKS 


Sink,  Developing,  Photolitho- 
graphic 

Sink,  Photoprocessing,  Temp- 
erature Controlled  with 
refrigerated  storage  cab- 
inet 


Chemco  Photo  Prod- 
ucts, Inc. 

Heifetz  Metal  Crafts 
Co. 


Sink,  Photolithographic  Proces-     Warren  Corp. 
sing  Temperature  Con- 
trolled 
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0391-118-6000  Sink,  Photolithographic  Proc-  Warren  Corp, 
essing  Temperature  Con- 
trolled for  AC  and  DC 
power 


0391-121-6000  Sink,  Photographic  Proc- 
essing Temperature  Con- 
trolled with  Refrigerated 
Storage  Cabinet 


Bar  Ray  Products, 
Inc. 


0391-120-1000 


Sink,  Temperature  Controlled 
for  Photolith  Processing 
with  Water  Circulating  Sys- 
tem, DC  power 


0385-025-6000     Sink,  Photographic  Processing 
PS-100 


Warren  Corp. 


Bauer  Mfg.  Co. 


0391-116-5000     Sink,  Temperature  Controlled 
with  Refrigerated  Storage 
Cabinet 


Bar  Ray  Products, 
Inc. 


PLATE-PROCESSING  EQUIPMENT 


0391-lJ  4-2000     Processing  Machine,  Plate, 
Photolithographic 

0391-120-6000     Printer,  rapid,  automatic  arc 
control.  Model  RP  21 A 


Rutherford  Machin- 
ery Co. 

NuArc  Co, 


0391-119-9000     Frame,  Printing  Vacuum-type 
Cabinet 


Consolidated  Inter- 
national Equip- 
ment and  Manu- 
facturing Co. 


0391-120-2000     Frame,  Printing  Vacuum 


Jos.  Gelb  Co. 


STITCHERS 

0391-120-0002     Stitcher,  Book  1/3  HP, 

115/230VDC,  1800  RPM, 
across  line  control.  Size  O, 
No.  3P-1200,  No.  7 

0391-116-0000     Stitcher,  Book,  Boston  No.  7 

0391-110-4000     Stitcher,  Wire,  Model  N3A3-4 

0391-108-9000     Stitcher,  Wire,  Model  N8 
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Bostich,  Inc. 

Bostich,  Inc. 

Acme  Steel  Co« 

Gitzendanner- 
Muller  Co.,  Inc. 


'    •                                         ■                                          V  ;;.v---<-<-,-^-; 
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1 

PLATEN  PRESSES-LETTERPRESS 

i: 

I, 

*, ' 

?> 

1" 

0991-025-7000 

Piress,  Printing,  PlatenS"  x  12'* 

Chandler  &  Price  Co. 

1 

0391-121-5000 

Press,  Printing,  Platen,  Model 
N,  Power  Driven 

PROOFPRESS-LETTERPRESS 

Chandler  &  Price  Co. 

< 
i 

K 
S 

0391-110-7000 

Press,  Proof,  Model  1 

Vandercook  &  Sons, 
be. 

BLUE  LINE  PRINTING  MACHINES 

r 

0391-118-8000 

Printing  Machine,  Automatic 
White,  Revolute  Comet 

Paragon  Plastic 
Corp. 

PAPER  PUNCHING  MACHINES 

h 

Punching  Machine,  Multiple, 
Portland,  Foot  Powered 

American  Type 
Founders  Sales 
Corp. 

f 
t 

\ 

OFFSET  PRINTING  PRESSES 

0991-076-4010 

Press,  Printing,  Offset, 
23"  X  36",  volume  1 

Harris-Seybold  Co. 

\ 

0991-076-4020 

Press,  Printing,  Offset, 
23"  X  36",  volume  2 

Harris -Sey bold  Co. 

0391-115-9000 

Press,  Printing,  Offset, 
23"  X  36",  volume  1 

Harrls-Seybold  Co. 

} 

0391-115-9200 

Press,  Printing,  Offset 
23"  X  36",  volume  2 

Harris-Seybold  Co. 

1 

0391-109-0000 

Press,  Printing  Offset  22 

American  Type 
Founders  Sales 
Corp. 

0391-121-2000 

Press,  Printing,  Offset  Multi- 
lith.  Class  1250 

Addressograph- 
MultigraphCorp. 

0391-109-3000 

Duplicator,  Multigraph- 
Multilith  Process 

Addressograph- 
MultigraphCorp. 

1 
I 

0391-117-2000 

Press,  Printing,  Offset 
14"  X  20",  Chief  20 

American  Type 
Founders  Sales 
Corp. 

'i  0 

kERIC 
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0391-147-3000     Press,  Printing,  14**  x  20* 
Chief  20A 


0391-110-8000     Press,  Printing,  14**  x  20** 
Chief  20 


0391-120-4000     Press,  Printing,  Offset, 

14**  X  20**  Model  ATF 
Chief  20 

0391-125-6000     Press,  Printing,  Offset, 

171/2**  X  221/2**  440V, 
3PH,  60  Cycle,  Chief  22 


American  T^pe 
Founders  Sales 
Corp. 

American  Type 
Founders  Sales 
Corp. 

American  Type 
Founders  Sales 
Corp. 

American  T^pe 
Founders  Sales 
Corp. 


0391-145-5000 


FOLDING  MACHINES 

Folding  Machine,  Automatic, 
4**  X  4**  minimiun; 
17**  X  28**  maximum  sheet 
size;  115V,  IPH,  60  Cycles, 
Model  FH-6 


The  Challenge  Ma- 
chinery Co. 


PAPER  DRILLING  MACHINES 


0391-120-7001 


Drill,  Paper,  Print  Shop, 
Model  E 


0391-111-5000    Drilling  Machine,  Paper 


0391-116-4000 


Drilling  Machine,  Paper,  Single 
Spindle,  N-D  Stationary 
Table  Model  K4N 


The  Challenge 
Machinery  Co* 

Super  £^ed.  Print- 
ing Machinery 
Co. 

Nygren-DaUy  Co. 


0391-122-1000 


0391-120-9000 


PAPER  CUTTERS 

Cutter,  Paper,  Guillotine,  Hand 
Lever  Operated,  Hand  Clamp, 
Size  193/8**;  Series  H; 
Model  193H 

Cutter,  Paper,  Guillotine 
261/2**,  Hydraulic  Series, 
Model  1265-HB  Motor-Elec. 
11/2  HP,  440V,  3PH,  60 
Cycle  AC.  Model 
5KR184AG363  ControUer 
Magnetic  10  HP  Max., 
440V,  3PH,  60  Cycle.  Model 
IC5130-B46H;  Pushbutton 
Model  IC-5&44C-201A150 
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The  Challenge  Ma- 
chinery Co. 


The  Challenge  Ma- 
chinery Co. 
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0391-119-0000 

0391-120-3000 

0391-117-1000 
0391-122-8000 


Cutter,  Paper,  Guillotine 
381/4",  Motor  Driven, 
Band  aamp  230V  DC 

Cutter,  Paper,  Guillotine 
36 1/4",  Motor  Driven, 
Hand  Clamp 

Cutter,  Paper,  GulUotlne,  S7'' 
Motor  Direct  Hand  Clamp 

Cutter,  Paper,  Guillotine 
261/2",  Power  Qamp, 
Motor  Drive 


The  Challenge  Ma- 
chinery Co. 


The  Challenge  Ma- 
chinery Co. 


Chandler  ft  Price  Co. 


Chandler  ft  Price  Co. 


LINEUP  AND  REGISTER  TABLES 


0391-108-8000    Tatte,  Layout,  PhotOIlth, 
Model  RO-P 


Craftsman  Line-Up 
TkUe  Corp. 


COMPOSING  AND  TYPESETTING  MACHINES 
0391-120-5000    Varityper  Machine,  Model  160      Varltyper  Corp. 
0391-152-2000    Vari^r,  Standard  Model  F-16    Varltyper  Coxp, 


0391-137-1000    Varityper  Blachlne,  Operators 
Manual  Standard  Models 

0391-023-0000    Varityper  Headliner  Model  800 

0332-001-6000     Linotype  Machine 

0391-145-3000    Linotype  Machine  Installed 


Varltyper  Corp. 


Varltyper  Corp. 

Mergenthaler  Lino- 
type Co. 

Mergenthaler  Lino- 
type Co. 
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Gum  Arabic  solution 

acacia  crystals    2  lbs 

water**  58  oz 

Note:  Stir  often  until  crystals  dissolve*  Filter 
through  cheesecloth*  Bring  to  lA""  Baume. 

Press  fountain  stock  solution  (aluminum) 


magnesium  nitrate  

or  9  av  oz 

zinc  nitrate-----  

ammonium  dichromate  1  3/4  oz  av 

phosphoric  acid,  85%  5/8  oz 

water  to  make      1  gallon 


Note:  For  use  in  fountain,  add  2  liquid  ounces 
of  stock  solution  and  3/4  ounce  gum 
araUc  solution  to  1  gallon  of  water. 


Cleaner,  glass 

alcohol,  grain,  190   1  part 

ammonia  solution,  5%   1  part 

Fixer,  film  and  paper 

ammonium  thiosulf  ate   25  oz 

sodium  sulfite   2l/2oz 

acetic  acid,  28%    6oz 

boric  acid   loz 

potassium  alum  -    3oz 

water  to  make     1  gallon 


Note:  Discard  when  ckaring  time  exceeds  6 
minutes*  Use  full  strength  for  films, 
dilute  with  equal  amount  of  water  for 
paper*  Do  not  allow  prints  to  remain  in 
bath  more  than  8  minutes* 


Fixer,  film  and  paper 

water  (100^  -  125**  F)  20  oz 

sodium  thiosulfate  (hypo)  8  oz 

sodium  sulfite  1/2  oz 

acetic  acid,  28%  ll/2o2 

boric  acid  1/4  oz 

potassium  alum  1/2  oz 

water  1/2  gallon 


Fixer,  film,  minimum  shrinkage 


water-   64  oz 

sodium  thiosulfate  (hypo)-   32  oz 

potassium  motabisidfite   4  oz 

water  to  make    1  gallon 

Developer,  continuous  tone,  paper  and  film 
(D-72) 

water  (100^  -  125**  F)  16  oz 

Elon  (Metol)  45  gr 

sodium  sulfite  ll/2oz 

hydroquinone  175  gr 

soditmi  carbonate-    2  1/4  oz 

potassium  bromide-    27  gr 

water  to  make      32  oz 


Note:  This  developer  is  of  the  same  type  as 
Kodak  Dektol  and  may  be  uiied  as  such: 
Use:  1  part  solution  to  1  part  water* 

Developer,  contrast,  line-halftone  fi^m  (D-85) 


water  (90^  F)  84i  oz 

sod^m  sulfite  A^z 

partilormaldehyde  loz 

potassium  metabisulfite  150  gr 

boric  acid  (crystals)  3oz 

potassium  metabisulfite  90  gr 

water  to  make  1  gallon 


Note:  Age  2  hours  before  using*   Develop  2 
minutes* 


Developer,  high  contrast,  line-halftone  film 
(D-8) 

water  (90^  -  110**  F)  96  oz 

sodium  sulfite  12  oz 

hydroquinone  6oz 

sodium  hydroxide  5oz 

potassium  bromide  4oz 

water  to  mzke  1  gallon 

Note:  Use  2  parts  developer  to  1  part  water* 
Develop  2  minutes* 

Stop  bath,  film 

acetic  acid,  28%  4oz 

water  32  oz 
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In  Amojcan  photographic  practice*  solids  arc  weighed  by  either  the  Avoirdupois 
<*  J5«  Metric  system  and  liquids  are  measured  cerrespondingly  by  U.  S.  Liaidd 
or  Metric  mwsure.  The  following  tables  give  all  the  equivalent  values  required  for 
converting  photographic  formulas  from  one  system  to  the  other: 

Avoirdupois  to  Mofric  Woighf 


Founds 

Ounces 

Grains 

Grams 

Kilograms 

1 

16 

7000 

453.6 

0.0625 

1 

437.5 

28.35 

0.02835 

1 

0.0648 

0.03527 

15.43 

1 

0.001 

2.205 

35.27 

15430 

1000 

1 

U.  S.  Liquid  to  Mslric  Mtosurs 

Gallons 

Quarts 

Ounces 

Drams 

Cubic 

Liters 

(Fluid) 

(Fluid) 

Centimeters 

1 

4 

128 

1024 

3785 

3.785 

0.25 

1 

32 

236 

946.3 

0.9463 

1 

8 

29.57 

0.02957 

0.125 

1(60  mins.)  3.697 

0.003697 

0.03381 

0.2705  t 

0.001 

0.2642 

1.057 

33.81 

270.5 

1000 

1 

Grains  per  32  fluid  oz, 
Ounces  per  32  fluid  oz. 
Pounds  per  32  fluid  oz. 
Grams  per  liter 
Grams  per  liter 
Grams  per  liter 


Convorslon  Foctort 

multiplied  by    0.06847  : 
multiplied  by  29.96 
multiplied  by  479.3 
multiplied  by  14.60 
multiplied  by    0.03338  < 
multiplied  by    0.002086  > 


*  grams  per  liter 
■grams  per  liter 
■grams  per  liter 
'grains  per  32  fluid  o/.. 
-ounces  per  32  fluid  oz. 
■pounds  per  32  fluid  oz. 


Ounces  (fluid)  per  32  or.  muftiplied  by  31.25  « cubic  centimeters  per  liter. 
Cubic  centimeters  per  liter  multiplied  by  0.032  -ounces  (fluid)  per  32  oz. 
an.  X  .3937 -inches  inches  X  2.5400  =cm. 

Figure  n-l 


T«iiip«f«Kit« 

Sc<il« 
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 M 

60—1 

33-^ 

50-^ 

 10 

or 

vinegar,  59  grain  strength  15  oz 

water  32  oz 

Prehardener.  For  negative  development  at  high 
temperatures.  (Photomechanical  films  usu- 
ally have  prehardeped  emulsions.)  Immerse 
negative  for  2  to  3  minutes,  wash  for  1  to  2 
minutes  in  water,  then  develop  normally. 

formalin  (40%  formaldehyde)  1  fl  oz 
sodium  carbonate 

(desiccated)   1/2  oz 

water   1  gallon 

Ihtensifier  (Monckhoven).  Bleach  negative  thor- 
oughly in  solution  A;  then  wash  2  minutes  in 
running  water  and  place  in  blackening  solu- 
tion B.  Wash  and  dry  negative,  following 
intensification. 


Solution  A 

potassium  bromide  3/4  oz 

mercuric  chloride  3/4  oz 

water  to  make  i  quart 

Solution  B 

potassium  or  sodium  cyanide  -  -  3/4  oz 

silver  nitrate  3/4  oz 

water  to  make  3/4  quart 


In  preparing  solution  B,  dissolve  silver 
nitrate  and  potassium  or  sodium  cyanide  in 
separate  portions  of  water.  Then  add  the 
silver  solution  to  the  cyanide  solution  until 
precipitate  formed  is  almost  completely 
dissolved.  Allow  to  age  for  an  hour  or  more 
before  using. 

Farmer's  Reducer-single  solution 

Solution  A 

potassium  ferricyanide   1  1/4  oz 

waiter  to  make   -  16  oz 
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f^iSolutlon  B 

1;  '    sodium  thiosulfate  16  oz 

\     water  to  make  1/2  gallon 

I  ifote:  Use  1  part  A,  and  4  parts  B  to  16  ounces 
.  water* 

|«  -Fanner's  Reducer  -  two  solution 


P  ^Solution  A 

fl      potassium  ferricyanide  1/4  oz 

1;^      water  to  make  32  oz 

Solution  B 

I "      sodiiun  thiosulfate  6  3/4  oz 

tJ:     water  to  make  32  oz 


F:  'Note:  Use  of  two  solution  gives  overallpropor- 
i'l  tional  reduction. 


fl  MISCELLANEOUS  TABLES  AND  FORMULAS 
f '  Volume 

|:  2  pints  =  1  quart 

|C  4  quarts  =  1  gallon 

5  16  ounces  =  1  pint 

h  1000  cubic  centimeters  OR  1000  milliliters  = 

f  1  liter 

X  1  ounce  =  29.6  cc  or  mil 

'  1  quart  =  946  cc  or  mil 


Optics 

a.  Foot  candles  of  illumination  = 

 candle  power  of  light  

distance  from  ol^ect  to  light  squared 

b.  Magnification  =i??ii!?ii^5^ 

height  (object) 

distance  from  film  to  copy 
(with  camera  focused  at 

c.  Focal  length  =   

Formula  for  dilution 

To  reduce  the  strength  of  a  given  solution: 

1*  Subtract  the  percentage  strength  of  the 
solution  desired  from  the  percentage 
strength  of  the  solution  to  be  diluted.  Let 
this  remainder  be  *'X** 

2*  Subtract  the  percentage  strength  of  the 
diluting  solution  (water  is  0%)  from  the 
percentage  strength  of  the  solution  re- 
quired. Let  this  remainder  be 

3.  Kow,  *X*  parts  of  the  strong  solution 
mixed  with  parts  of  the  diluting  so- 
lution will  give  the  correct  percentage 
strength  of  the  solution  required. 
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TEMPERATURE  CONVERSION  TABLE 


To  convert  either  Fahrenheit  or  Celsius  temperatures,  foUow  the  center  column  to  the  desired 
temperaturie,  then  read  the  conversion  temperature  in  the  "F"  or  ''C*  column.  Thus,  in  the  ex- 
ample shown,  20**F  equals  -G.^C  and  20**C  equals  68.0'*F. 


C 

O 

F 

''C 

•f 

•c 

O 

°F 

-  20 

-  4.8 

-  6.1 

21 

S9.8 

16.1 

61 

141.8 

no  o 

•  28.3 

-  19 

-  2.2 

-  5.6 

22 

71.6 

16.7 

62 

143.6 

•  27.  o 

-  18 

-  0.4 

-  5.0 

23 

73.4 

17.2 

63 

145.4 

-  27.2 

-  17 

1.4 

-  4.4 

24 

75.2 

17.8 

64 

147.2 

-  26.7 

-  16 

3«2 

-  3.9 

25 

77.0 

18.3 

65 

149.0 

-  28.1 

-  15 

5.0 

-  3.3 

26 

78.8 

18.9 

66 

150.8 

•  25.6 

-  14 

6.8 

-  2.8 

27 

80.6 

19.4 

67 

152.6 

-  25.0 

-  13 

8.6 

-  2.2 

28 

82.4 

20.0 

68 

154.4 

-  24.4 

-  12 

10.4 

-  1.7 

29 

84.2 

20.6 

69 

156.2 

-  23.9 

-  11 

12.2 

-  1.1 

30 

86.0 

21.1 

70 

158.0 

oo  o 

-  23.3 

-  10 

14.0 

-  0.6 

31 

87.8 

21.7 

71 

159.8 

-  22.  o 

9 

15.8 

0.0 

32 

89.6 

22.2 

72 

161.6 

On  n 

•  22.2 

8 

17.6 

0.6 

33 

91.4 

22.8 

73 

163.4 

01  f7 

-  21.7 

7 

19.4 

1.1 

34 

93.2 

23.3 

74 

165.2 

oi  1 

-  21. 1 

6 

21.2 

1.7 

35 

95.0 

23.9 

75 

167.0 

OA  O 

•  20.6 

5 

23.0 

2.2 

36 

96.8 

24.4 

76 

168.8 

-  20-0 

-  4 

24.8 

2.8 

37 

98.6 

25.0 

77 

170.6 

~  19.4 

3 

26.6 

3.3 

38 

100.4 

25.6 

78 

172.4 

-  18.9 

2 

28.4 

3.9 

39 

102.2 

26.1 

79 

174.2 

-  18.3 

1 

30.2 

4.4 

40 

104.0 

26.7 

80 

176.0 

-  17.8 

0 

32.0 

5.0 

41 

105.8 

27.2 

81 

177.8 

in  n 

-  17.2 

1 

33.8 

5.6 

42 

107.6 

27.8 

82 

179.6 

-  16.7 

2 

35.6 

6.1 

43 

109.4 

28.3 

83 

181.4 

-  16.1 

3 

37.4 

6.7 

44 

111.2 

28.9 

84 

183.2 

-  15.6 

4 

39.2 

7.2 

45 

113.0 

29.4 

85 

185.0 

-  15.0 

5 

41.0 

7.8 

46 

114.8 

30.0 

86 

186.8 

-  14.4 

6 

42.8 

8.3 

47 

116.6 

30.6 

87 

188.6 

-  13.9 

7 

44  6 

A  Q 

AQ 
4o 

1 1  Q  A 
110.4 

31.1 

OO 

88 

190.4 

-13.3 

8 

46.4 

9.4 

49 

120.2 

31.7 

89 

192.2 

-  12.8 

9 

48.2 

10.0 

50 

122.0 

32.2 

90 

194.0 

-  12.2 

10 

50.0 

10.6 

51 

123.8 

32.8 

91 

195.8 

-11.7 

11 

51.8 

11.1 

52 

125.6 

33.3 

92 

197.6 

-  11.1 

12 

53.6 

11.' 

53 

127.4 

33.9 

93 

199.4 

-  10.6 

13 

55.4 

12.2 

54 

129.2 

34.4 

94 

201.2 

-  10.0 

14 

57.2 

12.8 

55 

131.0 

35.0 

95 

203.0 

-  9.4 

15 

59.0 

13.3 

56 

132.8 

35.6 

96 

204.8 

-  8.9 

16 

60.8 

13.9 

57 

134.6 

36.1 

97 

206.6 

-  8.3 

17 

62.6 

14.4 

58 

136.4 

36.7 

98 

208.4 

-  7.8 

18 

64.4 

15.0 

59 

138.2 

37.2 

99 

210.2 

-  7.2 

19 

66.2 

15.6 

60 

140.0 

37.8 

100 

212.0 

-  6.7 

20 

68.0 
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TEMPERATURE  CONVERSION  TABLE  (cont'd) 


0 

r 

0 

r 

Op 

0 

1 A1 

91  0  ft 

ftA  ft 

1A1 

141 

9ft^  ft 

99  ft 
06.0 

Ifti 
101 

^57  A 

1A9 

91 1«  ft 
6l  w.D 

ftl  1 

1A9 

1^6 

9ft7  A 

6O  / 

1ft9 
106 

350  A 

1  AO 
lUO 

91  7  A 
6l  ••4 

ftl  7 

14^ 

9ft0  A 

10i9 

3A1  A 

1 AA 
1U4 

91  O  9 

ft9  9 
D6«6 

1AA 
144 

901  9 

109 

www*  A 

1 AR 

991  A 

ft9  ft 

1  Af; 

149 

900  A 
6¥u«ll 

ftR  A 

1ft*i 
109 

^5  0 

Ai  1 

lUD 

999  ft 

ftO  0 

1AA 

14v 

9QA  ft 

ftS  A 

Iftft 

lOD 

^AA  A 

At  *7 

1A7 
lUf 

99A  ft 

ftO  O 

1A7 
14  f 

90A  A 

ftft  1 

1ft7 

10  f 

^ft  A 

1  Aft 
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ftA  A 
D4«4 

lAft 
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9Qft  A 

ftA  7 

Iftft 
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370  4 
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4Z*o 

1  AO 
lUV 

99ft  9 

fti;  A 

1AO 

1^9 

OAA  9 
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ft7  9 

Of  .6 

IftO 

lOV 
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w  1 6*6 

1 1 A 
111! 

90A  A 

Rf%  ft 
09*  D 

i(;a 

19U 

0A9  A 
ull6«ll 

ft7  ft 
Of  .0 

iw 

374  0 

Ill 

111 

901  ft 

ftft  1 

1R1 
191 

OAO  ft 

ftft  ^ 

00.0 

101 

IVl 

375  A 

w  1  w.  V 

44»4 

119 

11^ 

900  ft 

ftft  7 

if;9 

196 

OAR  ft 

ftft  0 
00.9 

109 
1V6 

377  A 

W  1  i  WW 

AK.  n 

1 1  O 

llo 

901;  A 

ft7  9 
D  f  •6 

IRO 
190 

0A7  A 
ull/«4 

ftO  A 

10^ 

low 

370  4 

wf 

40*0 

1 1A 
114 

907  9 

ft7  ft 

1  f%A 
194 

OAO  9 
ullV«6 

104 

1  w 

381  2 

M  1 

111; 
llu 

90Q  A 

ftft  0 

I*;*; 

199 

Oil  A 

oii*ii 

OA  A 

105 

low 

383  0 

wOw.w 

f 

lift 
IID 

9AA  ft 

ftft  O 

luD 

019  ft 

01 6*  0 

Q1  1 

Vl.l 

10A 

IVw 

384  A 

11*7 
11  f 

9A9  ft 

ftO  A 

if;7 

19/ 

01 A  ft 

01  7 

VI.  f 

107 

IV  f 

3AA  A 

wW.w 

ft 

lift 
llo 

9AA  A 
^44.4 

7A  A 

iftft 
19D 

01ft  A 

09  9 

V6.6 

IQft 
ivo 

3AA  4 

Atl  ^ 

11  O 
IIV 

9Aft  9 

7A  ft 

IftO 
19V 

01ft  9 
01 O*  6 

09  ft 

V6.0 

100 

390  2 

Aft  Q 
4o.9 

19A 
l6U 

9Aft  A 

71  1 

IftA 
lull 

09A  A 

0^  ^ 

900 

6\lv 

302  0 

wv^.  w 

AO  A 
4W«4 

191 

l6l 

9AQ  ft 

71  7 
«1*  / 

Ifti 
101 

091  ft 
061.0 

0^  0 

901 

6wl 

303  A 

wOw.  0 

Kf\  A 

199 

9i;i  ft 

79  9 
f6«6 

1ft9 

106 

090  ft 

Od  A 
V4.^ 

909 

6116 

305  A 

190 

9i;0  A 

79  ft 
f  6«0 

IftO 
IDO 

09R  A 

OR  A 

99.11 

900 
611 0 

307  4 

wV  f 

1 

19A 
l64 

9i;i;  9 

70  0 

IftA 
104 

097  9 
06  /  •6 

OR  ft 

904 

6W 

300  2 

wW.6 

01«  / 

191; 

l6U 

9i;7  A 

70  Q* 

IftR 
109 

09O  A 

06V«ll 

Oft  1 

Vv.l 

90R 

611 U 

401  0 

^wl.w 

R9  9 

19fi 
l6D 

9i;ft  ft 

7A  A 
/4«4 

IftA 
lOD 

OOA  ft 

Oft  7 
9O.  / 

90A 
61ID 

409  A 

^w6.0 

KO  ft 

19*7 
l6f 

9ftA  ft 

7>;  A 

/  9*U 

1ft7 
10  / 

009  ft 

07  9 
of  •6 

907 

611  f 

404  A 

oo*o 

19ft 

9ft9  A 
6D6.4 

71;  ft 
/  9*0 

Iftft 
100 

OOA  A 

07  ft 
Vf  .0 

90ft 

6wO 

40A  4 

190 
l^v 

9ftA  9 
6D4.6 

7ft  1 

IftO 
lOV 

00ft  9 
000  •  6 

Oft  0 

900 
611V 

40ft  9 

RA  A 
04.4 

1  OA 
lull 

9ftft  A 

7ft  7 

17A 
1  /II 

00ft  A 

Oft  0 

91  n 

61v 

410  0 

55.0 

131 

267.8 

77.2 

171 

339.8 

99.4 

211 

411.8 

55.6 

132 

269.6 

77.8 

172 

341.6 

100.0 

212 

413.6 

56.1 

133 

271.4 

78.3 

173 

343.4 

100.6 

213 

415.4 

56.7 

134 

273.2 

78.9 

174 

345.2 

101.1 

214 

417.2 

57.2 

135 

275.0 

79.4 

175 

347.0 

101.7 

215 

419.0 

57.8 

138 

276.8 

80.0 

176 

348.8 

102.2 

2ie 

420.8 

58.3 

137 

278.6 

80.6 

177 

350.6 

102.8 

217 

422.6 

58.9 

138 

280.4 

81.1 

178 

352.4 

103.3 

218 

424.4 

59.4 

139 

282.2 

81.6 

179 

354.2 

103.9 

219 

426.2 

60.0 

140 

284.0 

82.2 

180 

356.0 

104.4 

220 

428.0 

5 

Formula  for  converting  Fahrenheit  to  Celsius:  °F  -32  x-r-=  °C 


Formula  for  converting  Celsius  to  Fahrenheit  °C  x  t  +  32  =  °F 
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APPENDIX  III 

MAINTENANCE  OF  LITHOGRAPHIC  EQUIPMENT 


Proper  lubrication  prolongs  the  life  of  any 
piece  of  equipment  that  has  movable  parts. 
Tou  should  apply  red  paint  to  the  oil  holes  on 
such  equipment  so  that  you  will  not  overlook 
any  of  them.  Depending  on  its  use,  you  should 
oil  each  piece  of  equipment  daily  with  SAE  No. 
20  oil.  Wipe  off  the  excess  oil  with  a  rag.  Do 
not  let  it  run  down  the  sides  of  the  machine. 
Check  all  reservoirs  on  vacuum  pumps  to  see 
that  they  contain  sufficient  oil. 


VACUUM  FRAMES 

1.  Clean  glass  every  evening  or  when  nec- 
essary. Use  soft  rags  and  commercial 
cleaner  or  ammonia  water.  Never  use 
dirty  rags  or  razor  blades  as  they  may 
scratch  its  surface. 

2.  Check  vacuum  pump  reservoirs  for  suf- 
ficient oil. 

3.  Oil  all  moving  parts,  hinges,  clamps, 
motors,  etc.,  at  regular  periods. 

4.  Qean  gaskets.  Check  for  glaze. 


ARC  LAMPS 

1.  Clean  all  burned  carbon  from  reflectors. 

2.  Check  carbons  for  proper  contact. 

3.  Check  carbons  for  correct  size. 

4.  Check  carbon  clamps  to  prevent  slipping 
and  bad  contact. 

5.  Check  wiring  to  carbons. 

6.  When  replacing  carbons,  place  clamps  at 
outside  end  of  carbons  for  good  contact. 


SINKS 

1.  Check  all  water  valves  for  leakage  or 
rusting. 

2.  Check  spray  pipes  for  leaks. 


3.  Check  spray  pipes  forproper  distribution 
of  water. 

4.  Remove  racks  and  check  drains. 

5.  Remove  all  dirt  or  waste  from  bottom  of 
sinks. 


FANS 


1.  Oil  motors  of  all  fans  each  day  or  at 
regular  intervals. 

2.  Clean  dirt  and  excess  oil  from  fans. 

3.  Check  wiring  connections  periodically. 


CAMERAS 


1.  Brush  copyboard  felt  with  foxtail. 

2.  Clean  copyboard  glass  with  cleaner  fluid 
and  soft  ra^.  Rag  must  be  clean  and  free 
of  lint,  buttons,  and  hooks. 

3.  Clean  inside  and  outside  of  bellows  with 
foxtail. 

4.  Clean  ground  glass  with  cleaner  andsoft, 
lint-free  rag. 

5.  Clean  and  oil  all  gears  with  light  oil.  Re- 
move all  excess  oil. 

6.  Oil  and  grease  vacuum  pumps  and  motors. 

7.  Clean  lens  with  cleaner  and  lens  tissues. 

8.  Clean  glass  halftone  screen  with  cotton 
dampened  in  water,  glass  cleaning  fluid, 
or  alcohol.  Do  not  use  enough  solvent  to 
wet  the  screen,  as  too  much  might  soak 
between  the  layers  of  glass  and  ruin  the 
ruling.  Dry  with  cotton  and  finish  by 
breathing  on  screen  and  wiping. 

9.  Dust  contact  screens  with  soft  photo 
chamois  before  storing  them  away.  Clean 
with  special  organic  chemical  supplied 
by  the  manufacturer. 
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nLTERS  JMD  SAFEUGHTS 

1.  Check  wattage  of  bulbs  in  safelights. 

2.  Clean  all  filters  with  glass  cleaner  and 
soft  ragl 

3.  Check  all  filters  for  scratches  orbreaks* 


SINKS  AND  TRAY  COOLERS 

1.  Check  all  water  valves  for  leakage^ 
sticking,  or  rusting. 

2.  Check  all  drains  for  proper  working 
condition. 

3.  Check  all  chemicals  that  should  be  near 
sinks. 

4.  Check  and  oil  motors  and  pumps  on  tray 
coolers. 

5.  Clean  trays  with  potassium  permangan- 
ate. 


LINEUP  AND  RETOUCHING  TABLES 

1.  Check  fluorescent  light  for  proper  light- 
ing. 

2.  Check  wire  connections. 

3.  Clean  glass  with  window  cleaner  and  soft 
rags. 

4.  Check  all  retouching  tools  and  fluids* 
Replace  as  necessary. 

5.  Clean  reflectors  and  paint  with  white 
enamel  if  necessary. 

6.  Oil  moving  parts. 


ENLARGERS 

!•  Remove  copy  frame andcleanwith window 
cleaner  and  soi^  rags: 

2.  Remove  lens  and  clean  with  lens  cleaner 
and  lens  tissue. 

3.  Oil  vertical  slide  shaft  with  light  oil  or 
vaseline.  Remove  excess  oil. 


4.  Check  electrical  connections  and  bulb* 
5*  Clean  all  dimension  slides  of  rust  or 

corrosion*     Coat  with  black  paint  if 

necessary. 


TYPEWRITERS  AND  COMPOSING 
MACHINES 

1.  Oil  all  moving  parts  with  light  machine  oil. 

2.  Remove  excess  oil  with  soft  cloth. 

3.  Remove  dirt  and  dust;  clean  keyboard 
with  soft  brush  and  type  cleaner.  Blow 
dust  from  machine  with  compressed  air 
or  bellows. 

4.  Check  electric  cord  connections. 

5*  Check  Varityper  type  plates.  Qeanwith 
alcohol  or  type  cleaner  and  fine  brush. 

6.  Clean  typewriter  and  IBM  machine  type 
with  alcohol  or  type  cleaner  and  brush, 

7.  Check  ribbons. 


DRAFTING  EQUIPMENT 

1.  Clean  T-squares  with  alcohol;  tighten  all 
screws. 

2.  Clean  triangles  with  alcohol. 

3.  Clean  and  sharpen  stripping  knives  on 
oilstones. 

4.  Clean  brushes  thoroughly  in  warm  water; 
place  brushes  in  jar  with  bristles  up. 

5.  Clean  pen  points  and  lettering  equipment 
with  proper  solvent. 

6.  Sharpen  or  replace  engraving  needles. 


PRESSES  AND  OTHER  EQUIPMENT 

Maintenance  procedures  for  presses  and 
other  equipment  not  listed  here  will  be  found  in 
the  chapters  dealing  with  the  specific  equipment, 
or  in  the  ai^licable  manufacturer's  instruction 
manual. 
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APPENDIX  IV 

GLOSSARY 


aberration-focusing  defect  due  to  curvature  of 
leni$« 

abra8ive--*faard  material  used  for  cutting  into 
softer  materials,  as  in  graining  lithographic 
plates. 

absorption-tbe  taking  of  one  into  another,  as 
ink  Into  paper  to  facUitate  diying;  or  as  in 
light  rays,  a  filter  passing  its  own  color  and 
holding  or  absorbing  others. 

accelerator-^chemical  used  to  shorten  develop- 
ment time  by  speeding  the  action  of  the 
developer. 

accordion  fold-a  term  used  in  binding  to  de- 
scribe two  or  more  paraiiei  folds  which 
open  like  an  accordion. 

acetate  sheets-sheets  of  thin  flexlMe,  trans- 
parent material  xised  as  a  base  for  photo- 
graphic film,  and  as  a  siqpport  for  deep-etch 
layouts. 

acetic  acid— acid  used  as  a  counteretch  in 
platemaking  and  as  a  short  stop  bath  in 
negative  processing.  Glacial  is  over  99% 
pure.  28%  acetic  acid  solution  is  made  by 
diluting  3  parts  glacial  acetic  acid  with  8 
parts  of  water.  Vinegar  contains  4%  to  12% 
acetic  acid. 

achromatic  Ions-lens  corrected  to  focus  two  of 

the  primary  colors  on  the  same  plane, 
acid— compound  containing  hydrogen  which  can 

be  replaced  ly  certain  metals  to  form  salts. 

Acids  are  sour  to  the  taste;  they  turn  blue 

litmus  paper  red. 

actinic-property  of  light  rays  which  produces 
chemical  changes  inphotographic  emulsions. 

activator-name  given  to  various  developers 
used  in  Ektalith  processors,  automated 
camera-processor  platemaking  machines, 
and  so  on. 

additive  process-process  by  which  white  light 
can  be  produced  by  starting  with  darkness 
and  combining  colored  lights  until  white  is 
obtained. 


adhesion-an  important  requirement  of  inks  to 
be  used  on  nonabsorbent  stocks,  such  as 
plastics  or  metal  foils. 

adjustable  bed  tracks-on  automatic  platen 
presses,  adjustable  tracks  for  the  ink  rollers. 

Adlux  film— trade  name  for  slow-speed 
continuous-tone  emulsion  on  frosted  acetate 
used  for  making  transparencies  and  for 
photographically  converting  screened  copy 
to  continuous-tone, 

affinity— having  a  natural  attraction  for. 
against  the  grain-folding  paper  at  right  angles 

to  the  grain  of  the  stock, 
agate-a  unit  of  measure;  approximately  5  1/2 

points. 

air  bells-small  bubUes  of  air  that  sometimes 
form  and  cling  to  the  emulsion  during  film 
processing. 

air  brush-compressed  air  spray  gun,  used  by 
artists  to  get  smooth  tint  surfaces;  especially 
useful  in  retouching  photographs. 

air  control  lever-on  C&P  automatic  presses,  a 
lever  for  opening  and  closing  the  feeder 
suction  line. 

air  eraser-miniature  sand-Wasting  apparatus, 
sometimes  used  by  artists  and  lithographers 
for  touch-up  erasing  on  artwork  or  grained 
plates. 

air  suction  inlet-on  some  ATF  presses,  an 

opening  in  the  feeder  suction  linewhichmust 

be  closed  to  start  sheets  feeding, 
albumin— protein  substance  used  in  making 

lithographic  plates;  normaUy  derived  from 

egg  whites. 

alcohol-volatile  liquid  solvent.  Anhydrous 

alcohol  is  waterfree. 
aline-to  position  type  and  cuts  in  a  straight  line. 
alkali-soluUe  base  compound whichneutralizes 

acids  to  form  salts.    Alkalis  have  a  biting 

taste  and  are  slippery  to  the  touch;  they 

turn  red  litmus  paper  blue. 
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all-weather  rollers-letterpress  ink  rollers 
made  of  a  special  composition whichpermits 
year  around  usage. 
.  alpha  cellulose --material  used  in  making  papers 
wUch  require  a  strong,  yet  soft  and  flexible 
texture » 

alum  C^otassitun  alum;  altmd'inimi  potassium 
sulfate)<-salt  used  to  toughen  colloid  films 
in  photography  and  as  an  ingredient  in  pre- 
paring lithographic  plates  for  tusching. 

alumina  hydrate— an  ink  extender  of  very  low 
specific  gravity  and  almost  transparent. 

aluminum  oxide->hard  crystalline  material  used 
as  an  abrasive  for  graining  plates. 

ammonia  process— development  of  a  diazo  image 
by  the  use  of  heated  ammonia  fumes;  suchas 
the  ozalid  process. 

ammonium  bichromate— red  crystals  which  be- 
come light-sensitive  when  mixed  with  an 
organic  solution  such  as  albumin.  Used  in 
platemaking  and  photographic  reversal  proc- 
esses. 

ammonium  dichromate— same  as  ammonium 
bichromate. 

ammonium  l^rdroxide— ammonia  gas  dissolved 
in  water.  Used  to  alkalize  the  light-sensitive 
coating  in  platemaking  and  in  diazo  develop- 
ment. 

Angstrom  unit-*unit  of  measure,  used  to  meas- 
ure the  length  of  light  waves;  equal  to  one 
ten-billionth  of  a  meter  (about  254,000.  '"^O 
units  per  inch). 

anhydrous— waterfree   or   without   water,  as 

anhydrous  alcohol, 
aniline   printing— printing   done   with  rubber 

plates  and  aniline  dyes;  also  called  'flex- 

ography*. 

animal  blacks— ink  pigment  made  by  charring 
animal  bones  from  which  the  oily  and  fatty 
matter  has  been  extracted. 

antihalation  backing— coating  of  dye  which  pre- 
vents internal  reflections  from  the  acetate 
base  of  the  film  back  to  the  emulsion. 

antique  finish  paper— natural,  rough  surface  on 
book  and  cover  papers;  may  be  wove  (sim- 
ulating cloth)  or  laid  (ladder-like)  in  ap- 
pearance. 

aperture— opening  through  which  light  enters 
the  camera. 

apochromatic  lens— lens  corrected  to  focus  all 
the  primary  colors  on  the  same  plane. 

apron— margin,  equal  to  page  width,  added  to 
binding  edge  of  fold-in  to  allow  unfolding 
beyond  page  edge. 


Aquamatic  unit— trade  name  for  water-to-ink 
dampening  system  on  A.  B.  Dick  presses* 

arc  lamp— light  source  in  which  an  electric  arc 
is  formed  between  two  carbon  electrodes 
when  current  is  applied. 

Art  Type— trade  name  for  acetate  lettering  or 
shading  sheets* 

ASA  Exposure  hidex— speed  rating  for  film 
emulsions  developed  by  the  American  Stand- 
ards Association  and  recognized  as  standard 
by  exposure  meter,  film,  and  flashbulb 
manufacturers. 

asphaltum— nondrying  substance  used  as  a  base 
or  a  protective  coating  for  images  on  litho- 
graphic plates* 

astigmatism— lens  aberration  occuring  around 
the  edges  of  a  picture,  makiilg  it  impossiUe 
to  focus  both  vertical  and  horizontal  lines  at 
the  same  time.  An  anastigmat  lens  is  cor* 
rected  for  this  fault. 

author's  alterations  (AA's)— changes  made  by 
the  originator  after  the  material  has  been 
typeset. 

automated  cameras— cameras  which  load  the 

film,  make  the  exposure,  and  develop  the 

film  automatically, 
automatic  fountain  trip— on  offset  presses,  a 

device  which  stops  the  ink  feed  when  the 

impression  is  off. 

automatic  pressure— see  compensating  pres- 
sure. 

automatic  throwoff— on  automatic  platen 
presses,  a  device  which  trips  off  the  im- 
pression w}ien  a  sheet  fails  to  feed. 

autu  ^tic  trip— on  oflsetpresses,  a  device  which 
trips  oU  the  impression  and  ink  when  a 
sheet  fails  to  feed. 

autopositive— emulsion  which  produces  a  posi- 
tive image  from  positive  copy.  A  yellow 
filter  is  generally  used  in  making  the  ex- 
posure. 

Autoscreen— trade  name  for  an  orthochromatic 
film  which  is  designed  to  produce  a  screened 
image  from  continuous-tone  copy  without 
the  use  of  a  half-tone  screen. 

average  gradient— contrast  index  determined 
by  measuring  the  slope  of  a  straight  line 
drawn  between  the  two  points  on  the  char- 
acteristic curve  (D  log  E)  which  represent 
the  maximum  and  minimum  densities  nor- 
mally used  in  making  negatives  or  positives. 

back  (ol  press)— feeder  end. 

backbone— bound  edge  of  a  book;  also  called  the 
spine. 
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background-nonimage  area  of  a  print.  Also 
discoloration  or  scum  in  that  area.  Pho- 
tographically, the  area  surrounding  the  cen- 
tral object  in  a  photograph. 

backing  away-term  used  to  describe  condition 
when  ink  does  not  follow  the  fountain  roller. 

back  cylinder— impression  cylinder. 

back-etching— reducing  the  density  of  film  posi- 
tives or  negatives  with  Farmer's  Reducer. 

back  gage-on  paper  cutters,  a  fingered  metal 
bar  against  which  the  paper  is  squared. 

back  lash  gear— see  split  gear. 

back  light-in  process  camera  work,  to  illumi- 
nate the  copy  from  behind. 

back  pressure— see  impression. 

back-up-to  print  the  reverse  side  of  a  sheet 
having  printing  on  the  front. 

barrel— cylinder  in  which  lens  elements  are 
mounted. 

base— a  support,  such  as  glass  or  acetate  for 
photographic  emulsion;  also  a  block  or 
plate  on  which  electrotypes  are  mounted  for 
lockup;  also  see  alkali. 

base  color-first  down  color  printed  on  the  press . 

basis  weight- weight  of  a  standard  size  of  print- 
ing paper  in  lots  of  500  sheets  (commercial 
standard)  or  1000  sheets  (Government  stand- 
ard). Book  papers  are  sold  on  a  basis  size 
of  25"  X  38";  writing  papers,  17"  x  22"; 
covers,  20"  x  26";  bristols,  22  1/2"  x 
28  1/2";  index,  25  1/2"  x  30  1/2";  tag, 
kraft,  and  newsprint,  24"  x  36".  See 
substance. 

bastard  size-not  of  standard  dimensions, 
batter— a  bruised  or  low  area  in  the  surface  of 
a  blanket. 

Baum  folder— trade  name  for  a  roller-operated 
folding  machine. 

Baume-unit  for  measuring  density  of  liquids. 

beam— a  large  volume  of  light. 

bearers-bands  on  eacfi  end  of  offset  press 
cylinders  that  roll  in  contact  with  one  an- 
other maintaining  correct  separation  between 
cylinders. 

bed— flat  part  of  a  letterpress  press  on  which 
type  form  rests. 

bellows-flexible,  light-tight  enclosure  connect- 
ing the  lensboard  and  the  camera  back. 

bellows  extension— see  camera  extension. 

benday-term  applied  to  tint  effects,  such  as 
lines,  dots  or  patterns  applied  to  art,  nega- 
tives, or  plates. 

bend  of  the  plate-place  where  the  plate  is  bent 
along  the  leading  and  trailing  edges  in  wrap- 
ping it  around  the  cylinder  of  the  offset  press. 
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Bijur  central  lubricator-trade  name  for  a 
system  of  feeding  oU  to  the  main  bearings 
of  some  offset  presses. 

bimetal  plate— offset  press  plate  consisting  of 
two  layers  of  metal.  During  processing,  the 
top  layer  is  etched  away  in  the  image  areas 
to  expose  the  bottom  layer  which  is  especially 
sensitive  to  grease. 

bind-to  join  pages  of  a  book  together  with 
thread,  wire,  adhesive  or  other  means. 
Also  to  enclose  them  in  a  cover. 

bite-(l)  the  amount  of  space  by  \;hich  the  press 
grippers  overlap  the  leadii^  edge  of  a  sheet; 
(2)  the  action  of  etch  on  metal,  as  in  photo- 
engraving; and  (3)  the  affinity  of  paper  for 
ink. 

black  printer  negative— in  color-separation 
work,  a  negative  made  with  a  yellow  filter 
or  a  combination  of  fUters.  The  plate  made 
from  this  negative  is  run  on  the  press  in 
black  ink. 

blanket  (offset)-sheet  of  vulcanized  rubber  on 
a  fabric  base,  treated  to  prevent  stretch 
when  wrapped  around  the  press  cylinder. 

blanket  dust-mixture  of  French  chalk  and 
powdered  sulfur  used  to  relieve  tackiness  in 
the  blanket. 

blanks  (paper)-paper  boards  ranging  in  thick- 
ness from  0.012  to  0.078  of  an  inch. 

bleed-that  portion  of  the  image  extending  be- 
yond the  trim  edge  of  the  printed  sheet;  also 
spreading  or  running  of  ink. 

blind-term  used  to  describe  condition  when  the 
image  area  of  the  plate  will  not  accept  ink. 

block  out-to  mask  or  paint  over  with  opaque 
the  transparent  portions  of  a  negative  that 
should  not  image  on  the  plate. 

blocking— nailing  a  letterpress  cut  to  a  block  of 
wood. 

bloom-coating  which  forms  on  rub'uer  blankets 
in  storage.  It  should  be  washed  off  before 
use. 

blower— mechanism  which  supplies  blanket  of 
air  to  separate  the  top  sheets  from  others 
in  the  paper  stack  of  the  press  or  folder. 

blow  up— enlarge  photographically. 

blueline— photographically-prepared  image  in 
blue  lines  on  acetate,  metal  plates,  or  paper; 
used  for  paste-up  or  color-separation  work. 

blue  key— a  blueprint  on  glass  or  vinyl  plastic 
of  a  design  containing  all  elements  with 
register  marks  which  is  used  as  a  guide  for 
stripping  a  flat  of  photographic  elements  of 
other  colors  to  register. 


521 


UTHOGRAPHER  3  &  2 


blueprint— quick  proof  made  from  a  negative  or 
flat  on  blueprint  paper;  yields  a  blue  image. 

body  (ink)— term  referring  to  the  consistency  of 
the  ink* 

body  gum-*-thick  varnish  used  to  stiffen  inks. 

body  type— type  used  in  the  text  or  body  of  a 
printed  page.  See  also  display  type. 

bond  ink— shorty  stiff  ink  made  for  printing  on 
bond  papers* 

bond  paper— hard-finished  paper  receptive  to 
printing  and  writing  inks,  used  for  station- 
ery, forms,  etc. 

book  paper— paper  suitable  for  printing  books, 
catalogs,  magazines,  etc;  may  be  coated  or 
uncoated,  in  a  variety  of  finishes,  and  may 
or  may  not  be  sized  for  offset  printing. 

border-ornamental  or  finishing  rule  used 
around  the  edge  of  printed  matter. 

box— to  enclose  a  paragraph  or  heading  with 
borders  or  rules. 

brass  rule— thin  strip  of  rolled  brass  used  for 
printing  borders  or  lines  in  letterpress 
forms. 

brass  space— thin  space  used  in  Justifying  lines 

of  band-set  type, 
brayer— hand  roller  used  in  inking  type  forms 

for  proofing;  also  the  rollers  on  some  C&P 

presses. 

bristols— lightweight  cardboards,  as  index bris- 
tols,  mill  bristols,  and  wedding  bristols. 

broad— in  layout  placing  the  top  of  the  image  at 
right  angles  to  the  greater  dimension  of  the 
page.  Generally  in  publications  work,  the 
head  is  placed  at  the  left  side  of  the  page  on 
both  right  and  left  hand  pages. 

brochure— pamphlet  or  booklet. 

bromide— compound  of  bromine  and  another  ele- 
ment. Silver  bromide  is  a  light  sensitive 
salt  used  in  photographic  emulsions. 

bronzing— applying  bronze  metallic  powder  to 
the  wet  ink  of  freshly  printed  sheets  with  a 
bronzing  machine  or  by  manual  dusting. 

brownprint-a  photographic  print  or  silver  print 
which  produces  a  brown  imago;  not  to  in- 
clude a  sepia  print  or  a  contact  print  that 
has  been  toned.  See  also  blueprint. 

buckle  control  knob— adjustment  on  A.  B.  Dick 
presses  for  regulating  the  buckle  of  over- 
feed of  the  paper  as  it  is  fed  into  the  cylinder 
grippe  rs. 

buffer-chemical  agent  used  to  control  the  ac- 
tivity of  the  developer. 

built-in  wrench— on  some  presses,  a  device  for 
loosening  the  cylinder  from  the  gear  when 
raising  or  lowering  the  image  on  the  paper. 


bulk  (of  paper)— expression  indicating  the  num*- 
ber  of  paper  sheets  per  inch  of  a  given  paper 
weight. 

bullets— dots  used  as  ornaments  in  composition. 

bump  e3q)0sure— in  making  halftones  with  a  con- 
tact screen,  a  highlight  exposure  made  with 
the  contact  screen  removed  from  the  camera* 

bum— to  print  (e}q>ose)  a  photolithographic  plate 
with  bright  light  in  a  vacuum  frame. 

bum  out— to  overejqpose  when  printing  a  plate 
with  a  positive  so  that  sufficient  exposure 
can  be  achieved  through  dirty  or  less  than 
totally  transparent  areas  of  the  positive. 

Bumishine  Putz  Pomade— trade  name  of  offset 
press  roller  cleaning  compound. 

business  papers— papers  used  for  administra- 
tive uses,  such  as  bonds,  punch  cards,  safety 
papers,  and  mimeograph,  and  duplicator 
papers. 

C&P  press— trade  name  for  a  platen  press  man- 
ufactured by  Chandler  and  Price;  some  are 
equipped  with  automatic  feeders. 

caking— build  up  of  ink  pigment  on  rollers, 
plates  or  blankets,  caused  1^  failure  of  the 
vehicle  to  hold  the  pigment  in  suspension. 

calcium  chloride— crystalline  compound  used  in 
developing  deep-etch  plates. 

calender— bank  of  rollers  at  the  end  of  a  paper- 
making  ma'^hine  through  which  the  web  of 
paper  is  par  sed  to  impart  a  smooth  finish. 

California  job  case— type  case  having  compart- 
ments for  both  lowercase  and  capital  letters. 

caliper— device  used  to  prevent  more  than  one 
sheet  from  feeding  into  the  press  at  a  time. 

caliper  (of  paper)— term  denoting  the  thickness 
of  paper,  expressed  in  thousandths  of  an 
inch.  ^L'ach  thousandth  is  called  a  point  or, 
less  commonly  though  preferably,  a  mil. 

calligraphy— a  form  of  hand  letterii^  frequently 
used  on  l)ook  jackets,  title  pages,  cards, 
and  lett  :  heads.  The  calligraphic  letter  is 
based  on  the  handwritten  cursive  alphabets 
of  the  16th  century. 

cam— eccentric  disk  or  wheel. 

camera  extension— distance  from  film  to  lens. 

camera-processor— automated  process  camera 
and  platemaker  combined  into  one  machine. 

camera-ready— copy  that  is  complete  and  ready 
to  be  photographed. 

candle  power— unit  of  measure  of  a  light  source. 

caption-words  entitling,  defining,  or  explaining 
an  illustration  in  one  or  more  lines  above  the 
illustration.  The  term  is  often  used  loosely 
to  refer  to  descriptive  matter  appearing 
below  a  picture. 


carbons-compressed  carbon  rods  of  varying 
thickness  and  length  used  to  produce  arc 
iUumination  in  camera  and  platemakine 
equipment.  ^ 
carbon  blacks  (ink)-ink  pigments  consisting 
mainly  of  the  element  carbon  made  by  par- 
tial combustion  of  natural  gas. 
carbon  tetrachloride-colorless  nonflammable 
fluid  used  as  a  solvent.  It  is  dangerous  when 
used  Without  adequate  ventUation  and  its 
use  is  prohibited  aboard  naval  vessels, 
cartograplqr-the  art  of  making  maps  or  charts, 
case— drawer  for  storage  of  type, 
casein  process -platemaking  process  similar  to 

that  used  in  making  albumin  plates, 
casting  copy-to  calculate  the  space  manusc-ipt 

copy  wiU  occupy  when  set  in  type. 
catchlights-negliWe  highlight  areas,  as  in  the 

whites  of  the  eyes, 
catch-up-localized  tinting  caused  by  inadequate 
or  improper  dampening  of  the  plate  on  the 
offset  press, 
catcher  pan-on  small  offset  presses,  pan  below 
the  conveyor  tapes  which  receives  sheets 
deflected  by  the  caliper, 
cat's  whiskers-short  pieces  of  wire  or  thin 
strips  of  metal  used  on  feeders  of  some 
presses  as  separator  fingers, 
caustic  soda-concentrated  lye  (sodium  hy- 
droxide); sometimes  used  to  remove  old 
images  trom  press  plates, 
cellophane  press-proof  press  designed  to  print 
on  acetate. 

cellulose  gum- water-soluble  substance;  useful 
as  a  substitute  gum.  Made  from  wood  fiber 
cellulose. 

centerline-a  short  line  applied  to  the  copy, 
negative,  or  a  flat  and  used  to  indicate  the 
center  of  the  trim  margins  of  a  form  or  all 
the  forms  on  a  press  sheet.  Also  used  for 
registration. 

chain  delivery-mechanism  on  some  presses 
consisting  of  two  endless  chains  with  grip- 
pers  mounted  on  bars  which  are  stretched 
between  them;  used  to  transport  the  sheet 
from  the  impression  cylinder  to  the  delivery 
pile. 

chalking-powdering  or  rubbing  off  of  ink,  due 
to  overabsorbance  of  vehicle  leaving  insuf- 
ficient vehicle  to  bind  the  pigment  to  the 
paper. 

character  count— an  estimate  of  the  number  of 
characters  including  spaces  between  words 
in  manuscript  copy.    It  provides  the  means 


of  determining  how  much  space  the  text  will 
occupy  when  set  in  type, 
characteristic  curve-curve  denoting  the  re- 
sponse of  a  specific  film  emulsion  to  ex- 
posures of  various  durations  and  development 
of  various  durations, 
chase-metal  frame  into  which  the  type  form  Is 

wedged  ttocked)  before  placing  it  on  the  press, 
chemical  fog.— See  fog. 

chemical  graining-producJng  a  rough  surface 
on  a  metal  plate    treating  it  with  chemicals. 
Chicago  screws-trade  name  for  metal  screw 
posts  used  in  bindery  work  in  which  a  larger 
female  threaded  post  is  inserted  through  the 
binding  hole  and  capped  with  a  smaller,  male 
threaded  screw. 
Chief-trade  name  for  a  series  of  off  set  presses 
distributed  by  the  American  T^pe  Founders. 
Chinese  white -artist's  white  water  color  used 

in  retouching, 
chipboard-rough  surfaced  cardboard  used  as 

backing  for  pads  and  tablets, 
choke-same  as  caliper  or  two-sheet  choke, 
chroma-the  degree  of  intensity  from  black  to 
white;  the  composition  of  a  color,  defining 
its  hue  and  the  amount  of  black  or  white  it 
contains. 

chromatic  aberration-failure  of  lens  to  focus 
all  colors  on  the  same  plane,  causing  a 
colored  outline  or  blur. 

chromic  dermatitis-skin  disease;  injury  to 
human  tissues  caused  by  chromic  acid  and 
salts  of  chromium. 

circular  screen-glass  halftone  screc;;, 
circular-shaped  to  allow  for  rotating  it  to 
various  screen  angles  in  color  work. 

citric  acid-mild  acid  used  for  developing  and 
cleaning  deep-etch  plates. 

clearing-the  action  of  hypo  in  rendering  the 
unexposed  area  of  a  negative  transparent. 
Also  removing  fog  from  negatives  or  posi- 
tives with  reducer,  etching  needle,  or  any 
means. 

coal  tar  dyes-artificial  organic  dyes  used  ex- 
tensively in  the  manufacture  of  printing  ink 
because  of  their  brilliancy. 

coated  blanks-cardboards  of  two  or  more  plies 
coated  on  one  or  both  sides,  used  for  signs, 
posters,  tickets,  etc. 

coated  paper-any  paper  to  which  surface  coat- 
ing has  been  applied. 

cobalt  drier-liquid  drier  resembling  dark  var- 
nish; primarily  a  surface-type  drier  for  use 
with  dark  offset  inks;  a  fast  drier  used  for 
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single^color  printing;  provides  a  hard  sur- 
face which  resists  rub* 

cold  color-color  with  a  bluish  or  greenish  cast 
to  it;  cold  black  has  a  bluish  tint  as  opposed 
to  a  warm  black  with  a  reddish  tint. 

cold  shot— shooting  a  screened  original  without 
using  a  halftone  screen*  Also  called  a 
screened  pickup. 

coldtjHpe  composition— any  composition  prepared 
bf  methods  that  do  not  include  materials 
produced  with  letterpress  typesetting  equip- 
ment, such  as  typewritten  or  Varitypedcopy. 

collotype  printing— also  known  as  "photogelatin 
printing*.  A  printing  process  which  uses 
plate  images  comprised  of  bichromated 
gelatin.  Such  images  provide  for  the  print- 
ing of  continuous--tone  because  the  gelatin 
has  different  degrees  of  ink  and  water  re- 
ceptivity. This  process  is  limited  to  short 
runs. 

collating— gathering  single  sheets  or  leaves  in 
sequence* 

colloid— organic  substance,  such  as  albumin, 
starch,  or  gelatin,  apparently  dissolved,  but 
in  suspension  in  a  liquid. 

color  correction— any  technique  which  alters  the 
density  in  specific  areas  of  a  negative  or 
positive  and  thus  provides  for  more  accurate 
color  rendition;  as  dot  etching  or  masking. 

color-blind  emulsion— photographic  emulsion 
sensitive  only  to  blue  and  violet. 

Color  Key  (3M)-thin,  light-sensitive  color- 
coated  acetate  sheets  for  use  in  proofing 
multicolor  jobs;  colored  coatings  on  these 
sheets  match  standard  process  colors.  The 
sheets  are  exposed  through  separation  nega- 
tives and  developed  with  a  chemical  which 
dissolves  the  unexposed  coating  leaving  a 
colored  image* 

color  patch— often  called  color  swatch.  A  sample 
usually  attached  to  the  original  to  show  the 
precise  color  of  ink  required  in  printing  the 
job. 

color  separation— the  process  of  photographing 
each  primary  color  of  a  full  color  original 
on  a  separate  sheet  of  film*  Also  the 
preparation  of  art  work  for  a  multicolor  job 
whereby  an  overlay  is  made  for  each  color. 

color  transparency— transparent,  full  color 
photograph  on  film,  as  a  color  slide. 

column  inch-a  space  1  inch  deep  by  1  column 
wide* 

column  rule— rule  used  as  a  dividing  line  be- 
tween two  columns  of  type. 
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coma— comet  shaped  distortion  produced  by  the 

curvature  of  the  lens, 
combers— on  some  offset  presses,  wheels  which 

buckle  the  top  sheet  in  the  feed  pile  to  start 

the  sheet  separation, 
combination  art— artwork  containing  both  line 

and  tone  work, 
combination  layout-line  and  halftone  negatives 

or  positives  stripped  onto  the  same  flat. 

Also  a  flat  containing  a  number  of  unrelated 

jobs. 

combination  plate— an  offset  plate  imaged  with 
both  halftone  and  line  work.  Also  a  plate  on 
which  there  are  two  or  more  unrelated 
forms  for  simultaneous  printing. 

compensating  pressure— feature  on  some  dupli- 
cators which  allows  the  printing  pressure  to 
automaticaUy  adjust  to  varying  paper  thick- 
nesses. 

complementary  colors— red  and  green;  blue  and 
orange;  yellow  and  purple.  When  any  two  of 
the  3  primary  pigment  colors  are  mixed  to 
form  a  secondary  color,  the  remaining  pri- 
mary is  complementary  to  the  mixture.  Any 
2  colors  of  light  that  produce  a  neutral  gray 
or  white  when  combined  are  said  to  be 
complementary. 

compositor— man  who  sets  letterpress  type  or 
prepares  coldtype  composition. 

comprehensive— a  detailed  layout  with  illustra- 
tions carefully  drawn  and  type  positioned. 
Often  called  a  "comp*. 

concave  lens— a  lens  with  edges  thicker  than 
the  center* 

conjugate  distance— the  distances  of  object  and 
image  from  the  lens  are  called  conjugate 
distances.  For  every  position  that  an  object 
may  occupy  with  respect  to  a  lens,  there  is 
a  corresponding  position  for  the  image. 

constant  pressure— on  the  folder,  rollers  set 
to  operate  in  rolling  contact  with  each  other. 
See  also  suspended  pressure. 

contact  negative— same-size  duplicate  made  by 
exposing  a  sheet  of  film  to  a  film  positive. 

contact  positive— same  size  duplicate  made  by 
exposing  a  sheet  of  film  to  a  film  negative. 

contact  screen— halftone  screen  made  on  safety 
base  film;  used  in  absolute  contact  with  the 
film  emulsion. 

continuous  feeder— type  of  feeder  on  some 
presses  and  folders  which  allows  stock  to 
be  loaded  without  interrupting  operation  of 
the  machine. 
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continuous  tone-image  consisting  of  blacks  and 
intermediate  shades  of  gray;  not  procuced 
bf  a  pattern  of  varying-size  dots. 

contrast-tonal  range  of  photographs,  negatives, 
artwork,  etc.  The  degree  of  difference  be- 
tween the  darkest  shadows  and  the  brightest 
highlights. 

contrasty  -having  sharply-defined  lightanddark 
tones  and  limited  or  no  medium  tones. 

control  sheet-sheet  used  for  checking  progress 
of  work. 

controUed  flash  method-in  camera  work,  the 
method  whereby  a  halftone  negative  is  pro- 
duced with  a  two-step  easposure— a  detail 
and  flash  exposure. 

conventional  plate-term  applied  to  albumin, 

deep-etch,  or  similar  plates, 
convex  lens-a  lens  whose  center  is  thicker 

than  its  edges, 
cover  papers-paper  which  serves  for  covering 

printed  material,  made  in  a  wide  variety  to 

provide  a  desirable  choice, 
conveyor  table -feedboard  on  the  offset  press, 
conveyor  tapes-endless  fabric  belts  which  carry 

the  paper  down  the  feed  table  to  the  printimr 

unit  of  the  offset  press . 
copy-manuscript  which  is  to  be  set  in  type. 

Also  material  to  be  photographed, 
copy  fitting-calculating  the  proper  type  size 

and  line  width  to  accommodate  copy  within 

a  given  space, 
copy  plane-surface  on  which  copy  is  attached 

for  photographing;  the  copyboard  of  the 

camera. 

core-in  photography,  the  central  portion  of  a 
halftone  dot;  on  presses,  the  steel  shaft  on 
which  rollers  are  formed;  in  paper,  the 
wood  or  metal  spindle  or  which  paper  is 
wound. 

counter-etch-cleaning  the  press  plate  with  a 
diluted  acid  solution  to  remove  dirt  and  oxi- 
dation to  make  the  plate  surface  more  recep- 
tive to  ink.  ^ 

cover  ink-stiff,  fuU-bodied  ink  with  good  cov- 
ering capacity;  used  chiefly  for  letterpress 
printing  of  cover  stocks. 

cover  stock-paper  used  chiefly  for  booklet 
covers,  tickets,  etc. 

C.  P. -Abbreviation  for  chemically  pure. 

Craft- Tint-trade  name  for  a  chemically  im- 
pregnated drawing  paper  whose  pattern  of 
lines  and  dots  is  brought  out  by  brushing 
with  chemicals. 
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creep-stretch,  slippage,  or  any  movement  of 
the  blanket  that  causes  misregister  durine 
press  operation. 

crop  marks-marks  on  an  iUustration  to  show 
which  portion  is  to  be  reproduced. 

cross  carriers-on  folders,  revolving  rollers 
which  carry  paper  from  one  section  to  tbo 
next. 

CRT  typesetting  machines— pbototypesetting 
machines  which  utilize  a  cathode  ray  tube. 

crystallization  (ink)-term  used  to  describe  a 
condition  which  occurs  when  an  Ink  dries  so 
that  succeeding  colors  will  not  adhere 
properly. 

crystals-fixed  forms  caused  by  solidifying  of 
an  element  or  compound;  though  seemingly 
dry,  they  may  contain  moisture. 

cut-metal  plate  having  an  etched  image  for 
letterpress  printing.  Also  term  used  to 
describe  any  illustration  used  in  a  printing 
job. 

outlines— legends  and  captions. 

cutting  blade-washer-like  cutting  attachment 
used  on  some  presses  and  folders. 

cutting  rules-steel  rules  taller  than  type  high, 
used  to  cut  windows  and  desJgns  in  letter- 
press printing. 

cutting  stick-hardwood  or  plastic  insert  in  bed 
of  paper  cutter  into  which  the  knife  passes 
after  completing  its  stroke. 

cyan— Uue-green  color. 

cylinder  brush-brush  which  rides  against  the 
impression  cylinder  to  remove  dust  and  lint 
and  smooth  wrinkles  from  the  paper. 

cylinder  gap-recess  or  opening  in  press  cyl- 
inder. 

cylinder  press-printing  press  having  a  flat 
bed  for  the  type  form  or  litho  stone  and  a 
revolving  cylinder  against  which  the  im- 
pression is  made. 

cylinder  undercut-on  plate  and  blanket  cylin- 
ders, the  difference  in  height  between  the 
bearer  and  cylinder  body. 

Dahlgren  dampening  system-trade  name  for  a 
water-to-ink  dampening  system  developed 
for  use  on  the  larger  offset  presses. 

dampeners-press  rollers  used  for  dampening 
the  offset  plate.  * 

darkroom  camera-process  camera  with  back 
built  into  the  darkroom  wall. 

Davidson-trade  name  for  small  offset  dupli- 
cators and  folders. 

dead-cancelled,  finished;  not  to  be  used  again: 
as  a  dead  form. 
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deep-etch— lithograpbic  piatemakine  process  in 
which  the  image  areas  are  slightly  etched 
into  the  plate  surface. 

deflectors— on  folders,  a  plate  placed  over  the 
mouth  of  the  fold  plate  to  prevent  the  sheets 
from  entering. 

delivery  arm— on  automatic  platen  presses,  a 
device  which  carries  printed  sheetsfromthe 
platen  to  the  delivery  table. 

delivery  cylinder-see  skeleton  cylinder. 

delivery  griiqp^rs- metal  fingers  attached  to  a 
bar  extended  between  two  coutinuous  chains 
which  receive  the  sheet  from  the  impression 
cylinder  grippers  and  carry  it  to  the  delivery 
platform. 

delivery  platform— platform  on  which  printed 
sheets  are  deposited  in  the  press* 

delivery  table— on  platen  presses,  table  on  which 
printed  sheets  are  stacked  as  they  are  re^ 
moved  from  the  press. 

density— measure  of  opacity,  or  the  ability  of  a 
f  Um  to  stop  light 

densitometer— an  instrument  for  measuring  the 
reflection  anchor  transmission  density  of 
opaque  copy  or  negatives. 

density  range  (of  halftone  screen)— the  range  of 
tone  which  the  screen  can  produce.  Deter* 
mined  by  subtracting  the  density  reading  of 
the  shadow  areas  from  the  highlight  density 
on  the  negative. 

dermatitis— a  skin  disease  characterized  by  an 
itching  rash,  swelling  or  roughening  of  the 
skin,  or  water  pustules*  In  lithograq[>hy, 
caused  by  photographic  developers,  chro* 
mium  compounds,  and  solvents. 

desensitize-making  nonimage  areas  of  the  plate 
nonrecept^e  to  ink  by  chemical  treatment  of 
the  plate  using  gtmi  solution  or  etches*  See 
etch* 

dessicated— completely  dried;  having  all  mois- 
ture removed* 

detail  eiqposure— halftone  e3q;>osure  capturing  all 
the  minute  detail  of  the  copy. 

detector  finger— device  on  press  which  kicks 
off  the  impression  when  a  sboet  fails  to  feed 
through. 

detent  pawl— locking  device  causing  the  im- 
pression to  remain  on  zs  long  as  paper  is 
fed  through  the  press. 

diaphragm— device  used  to  control  the  amount  of 
light  admitted  through  the  lens  to  the  camera. 

diazo  compound— light-sensitive,  coal-tar  de- 
rivative used  in  coating  presensitized  offset 
plates. 


diazo  paper— pamper  coated  with  a  diazo  com- 
pound; usually  developed  by  ammonia, 
diffused  light-light  waves  thrown  back  or  re- 
flected in  several  different  directions, 
diffusion  transfer  plates— uncoated  alumin>unor 
plastic  plates  prepared  by  esgposing  a  special 
sensitized  material,   developing  it,  then 
passing  the  material  and  plate  throughpres- 
sure  rollers.   Ite  image  is  transferred  to 
the  plate  by  pressure  and  diffusion* 
dingbats— stars  or  ornaments  used  in  type 

composition* 
direct-image  plates-plates  which  are  imaged 
by  typing,  drawing,  lettering  or  imprinting 
directly  on  the  plate* 
direct  method  (in  color-separation)— a  method 
which  consists  of  making  the  halftone  nega- 
tive for  each  color  directly  from  the  original 
copy*  See  indirect  method* 
disk— circular  plate,  part  of  ink  distribution 

system  of  platen  presses, 
display  type-type  larger  than  body  tyP© 

to  draw  attention, 
distortion-lens  aK^rration  in  which  straight 

lines  appear  curved* 
distribute-to  return  hand-set  type  to  proper 

compartments  in  the  case, 
distributor  roUers-inking  rollers  which  break 
down  the  ink  by  sidewise  as  well  as  rotary 
movement* 
doiiy^a  platform  on  wheels* 
doping— changing  ink  characteristics  by  adding 

driers,  extenders,  thinners,  etc* 
dot  etchii^— reducing  the  size  of  halftone  dots 

by  etching  with  silver  solvents* 
double  printing— combining  details  of  two  nega- 
tives by  successively  eiq>dsing  both  on  the 
press  plate  in  register* 
double  spread-facing  pages  in  a  publication  lakl 
out  in  such  a  manner  thai  both  pages  com- 
bine to  form  a  spread*  A  double  spread  is 
sometimes  called  a  ''two  page  spread'  or  a 
''center  spread'  (when  located  in  the  exact 
center  of  a  booklet)* 
dowel— a  short  register  pin  of  plastic  or  metal 
attached  to  a  film  stipport  or  plate.  Used  to 
position  a  film  or  flat  for  double  printing  or 
for  step-and-repeat  exposure, 
draw-the  action  of  a  dull  knife  in  cutting  pzper 
which  draws  the  sheets  away  from  the  hack 
stop  of  the  cutter  thus  producing  a  somewhat 
concave  rather  than  vertical  slice, 
drawdown— a  test  for  ink  color  made  by  placing 
a  small  quantity  of  ink  on  paper  an-  spread- 
ing it  (drawing  it  down)  with  an  ..ik  knife. 
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drawsheet-top  sheet  of  packing  on  platen  or 
cylinder  letterpresf  ^s.  (See  tympan.)  Also 
brass  sheet  covering  impression  segment  of 
Davidson  press. 

'*'^^-a<lditives  used  to  accelerate  drying  of 

driver  wheels-small  detachable  wheels  which 
ride  the  conveyor  tapes  and  help  control  the 
sheet  as  it  travels  down  the  feedboard  of  the 
press. 

drop  guides— see  front  guides. 

dn^out-halftone  negative  in  which  dots  have 
been  eliminated  (dropped  out)  from  highlight 
and  background  areas,  bf  exposure  or  de- 
velopment. 

drums-large  metal  rollers  in  the  inking  system 
of  the  press. 

'^Jir^^'^  drawing  made  on  rough  paper 

with  very  litUe  ink  in  the  brush.   ^    ^  ^ 
dry  offset-offset  process  using  relief  plate 

and  no  water, 
dry  scoring-scoring  on  platen  or  cylinder 

letterpress  with  ink  roUers  removed  from 

press. 

DSJ-model  of  Varityper  composing  machine 
which  uses  differential  spacing  and  has  a 
Justifying  feature. 

Dubar-trade  name  for  a  plate  lacquer  used  to 
strengthen  the  image. 

ductor-roUer  in  the  inking  or  dampening  sys- 
tem which  alternately  contacts  the  fountain 
and  distributor  rollers. 

dummy-in  layout,  a  preliminary  sketch  showing 
position  of  text  and  illustrations;  in  binderf 
a  Uank  sample  showing  size,  shape,  folding! 
and  collating  order. 

duotone-a  halftone  that  has  its  shadow  detaU 
printed  in  a  dark  color  and  its  highliRht  de- 
tail in  a  lighter  color. 

^         P'^ess,  such  as  a  model 
1250  Multilith. 

dwell-Length  of  time  that  a  roUer  is  in  contact 

with  another  roller  or  cam. 
DycrU-trade  name  for  a  relief  plate  used  in 

letterpress  and  dry  offset. 

eccentric-disk  which  rotates  with  an  off-center 
action. 

effective  aperture-useful  lens  area;  maximum 
diameter  of  lens  diaphragm  as  measured 
through  the  front  lens  element;  also  known 
as  the  rated  aperture. 

ejector  pins-on  the  MultUith,  pins  in  the  im- 
pression cylinder  which  rise  automatically 
to  push  the  paper  from  under  the  gripper 
fingers  and  out  over  the  stripper  fhigers. 
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ejector  roUers-roUers  on  the  delivery  end  of 
the  MultUith  which  force  the  paper  into  the 
paper  receiver. 
Ektalith-trade  name  for  a  diffusion-transfer 

platemaking  process, 
electrostatic  plates -plates  produced  by  an 
electronic  process.  See  xerographic  print- 
ing. 

Electrofax-trade  name  of  RCA  for  an  electro- 
static printing  process. 

electrotype-metal  duplicate  plate,  made  by 
electrolytic  action,  used  in  letterpress  print- 
ing. 

element-in  chemistry,  the  basic  form  of  mat- 
ter which  cannot  be  reduced  to  different 
substances  by  chemical  means.  Also  an  in- 
dividual portion  of  a  lens  assembly. 

elevator  finger-on  some  folders,  a  device 
which  regulates  the  height  of  the  pUe  in  the 
feeder. 

eUiptical  dot  halftone  screen-contact  screen 

which  produces  an  eUiptical  dot  instead  of 

the  conventional  square  dot. 
^^-^JP'^^r's  measure,  the  square  of  the 

body  of  ttie  type;  e.g.  8  points  by  8  points. 
embossing-sweUing  of  the  offset  blanket  to 

form  a  relief  image  of  the  printing  design 

due  to  absorption  of  ink  vehicle.  Usually 

disappears  with  washing  or  by  evaporation. 

Also  pressing  an  inked  or  uninked  image  in 

relief  onto  paper  stock, 
emergency  trip-on  offset  presses,  a  handle  or 

button  used  to  throw  off  the  impression  and 

ink. 

em  quad-square  space  as  wide  as  the  point 

size  of  the  type  body, 
emulsification-mixing  of  water  in  inking  sy  - 

tem  or  ink  in  dampening  system;  may  cause 

gray  image  (water  in  ink)  or  plate  scum  (ink 

in  water). 

emulsion-suspension  of  light-sensitive  salts  in 
gelatin  or  other  coUoids,  used  for  coating 
photographic  plates  and  fUms;  also  suspen- 
sion of  fine  particles  of  a  solid  or  globules 
of  a  liquid  in  another  liquid;  e.g.  ink  globules 
in  the  fountain  solution. 

en  quad-half  the  width  of  an  em  quad,  also 
caUed  "nut".  Properly  caUed  a  space  as  it 
is  smaller  than  an  em. 

enamel  stock-paper  to  which  has  been  applied 
a  smoothed  coating.  May  be  dull  finished  or 
liigh  gloss. 

English  finish-uncoated  book  stock  with  rela- 
tively high  bulk  and  smooth  surface. 
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engraved  blanket— blanket  dented  fay  pounding 
from  stiff  ink.  The  opposite  of  an  embossed 
blanket. 

engraving— line  cut  used  in  letterpress  printing; 
also  an  intaglio  printing  process. 

etch—chemical  treatment  of  plate  to  make  non- 
working  areas  grease  resistant.  Also  the 
solutions  used  to  accomplish  this. 

expansion  trucks— devices  supporting  the  ends 
of  ink  rollers  on  platen  presses  which  are 
adjustable  to  regulate  the  pressure  between 
the  rollers  and  type  form. 

expose— to  allow  l^ht  to  enter  camera  and 
strike  the  film.  Also  to  allow  the  light  to 
strike  the  plate  surface  through  the  golden- 
rod  negative  layout. 

exposure  meter— a  device  used  to  measure 
light  intensity. 

extenders— mostly  mineral  products  of  chemical 
manufacture  used  to  improve  the  working 
qualities  of  ink. 

f-numbers— fixed  values  at  which  the  aperture 
of  the  lens  can  be  set.  The  values  are  de- 
termined by  the  ratio  of  the  aperture  to  the 
focal  length  of  the  lens. 

fake  process— process  fay  which  color- 
separation  negatives  can  be  made  from  a 
set  of  retouched  black-and-white  photographs 
by  changing  screen  angles. 

Farmer's  reducer— solution  of  potassium  fer- 
ricyanide  and  sodium  thiosulfate,  used  to 
lower  density  or  clear  fog  in  developed 
negatives  by  dissolving  metallic  silver. 

far  side— nonoperating  side  of  press. 

feed  bar— a  device  used  to  transfer  the  sheet 
from  the  pile  to  the  gage  pins  on  automatic 
platen  presses. 

feedboard— on  offset  presses,  table  over  which 
sheet  travels  on  way  to  front  guides;  on 
platen  presses,  table  which  holds  paper  to 
be  hand-fed  into  press. 

feed  cylinder— see  transfer  cylinder. 

feeder  clutch  lever— lever  which  engages  clutch 
and  sets  feeder  in  motion. 

feeder  control  lever— lever  which  sets  up  suc- 
tion *io  start  sheets  feeding  and  throw  on 
impression  on  some  ATF  presses. 

feeder  platform— board  or  table  on  which  paper 
is  piled  for  feeding  into  press. 

feed  rolls— forwarding  device  on  small  presses 
used  to  move  stock  from  front  guides  into 
impression  cylinder  grippers. 

feed  table— platform  on  which  paper  stock  is 
loaded  for  feeding  into  automatic  platen 
presses. 


felt  side  (of  paper)— smooth  or  top  side;  pre- 
ferred side  for  printing.  See  wire  side. 

filling  in  (or  filling  up)— filling  of  areas  between 
halftone  dots  or  small  letters  caused  by  ex- 
cessive ink  or  thin  ink. 

film  processor— machine  which  automatically 
develops,  washes,  and  fixes  film  in  one 
continuous  operation. 

film  speed— relative  sensitivity  to  light. 

filter— piece  of  colored  glass,  film,  or  gelatin 
used  to  separate  colors,  reduce  glare  or 
vary  contrast.  Also  a  material,  such  as 
cheesecloth,  that  allows  certain  dissolved 
materials  to  pass  while  holding  back  insolu- 
ble particles. 

filter  factor-the  nxmiber  of  times  an  exposure 
must  be  increased  when  using  a  filter. 

filter  slot— opening  in  lens  barrel  for  insertions 
of  filters  and  special  function  stops.  See 
Waterhouse  stop. 

fixer— photographic  solution  which  stops  the 
action  of  the  developer,  dissolves  unexposed 
silver  salts  in  the  emulsion,  and  hardens 
the  colloids.  Commonly  called  hypo. 

flare— nebulous  patches  of  light  caused  by  in- 
ternal reflection  in  the  lens. 

flash— a  supplementary  halftone  exposure  of 
short  duration  made  to  introduce  a  fine, 
pin-point  dot  into  the  shadow  areas. 

flat— sheet  of  acetate  or  paper  on  which  nega- 
tives or  positives  have  been  mounted  in 
proper  position  for  printing. 

flatbed  press— press  on  which  type  form  or 
lithographic  stone  rests  on  a  flat  bed. 

flat  negative— negative  with  little  contrast. 

flat  stitch— to  staple  or  stitch  along  the  edge;  to 
side  stitch.  See  saddle  stitch. 

flow— ^he  ability  of  the  ink  to  follow  the  fountain 
roller  and  level  itself. 

fluorescent  lamps— low-pressure  mercury  arc 
lamps. 

flush— even  with  the  margin  or  even  with  the 
widest  line  in  the  coltunn  or  page. 

fl3rwheel— on  platen  presses,  a  large  wheel 
which  builds  momentum  when  the  press  is 
running  and  keeps  operation  smooth  and 
even. 

focal  length— the  distance  from  the  lenstonega- 
tive  when  the  camera  is  focused  on  an  object 
at  infinity  (100  feet  or  more).  Also  1/4  the 
total  distance  between  the  film  and  copy 
when  a  process  camera  is  focused  for  a 
same-size  reproduction. 


focal  plane-position  at  back  of  the  camera  at 
Which  tlie  image  is  focused  and  thefUmis 
placed. 

focus-point  at  which  light  rays  passing  through 
a  lens  meet  to  form  a  sharp  image. 

focusing  dial-device  used  to  calculate  proper 
camera  settings  for  reductions  and  enlarge- 
ments. Also  used  to  determine  proportional 
dunensions. 

fog-silver  deposit  clouding  aU  or  part  of  the 

transparent  areas  of  film, 
fold^-large  sheet  folded  to  fit  into  a  bound 

fold  pUte-narrow  metal  chute  on  folder  which 
controls  paper  as  it  is  buckled  to  make  the 
fold.  A  separate  fold  plate  is  required  for 
each  fold. 

fold  plate  stop-adjustable  bar  within  the  fold 
plate  which  can  be  set  to  control  the  width 
of  the  fold. 

folio— page  nimiber. 

font-co^lete  assortment  of  type  of  one  size 
and  style. 

form-type  and  cuts  arranged  in  one  or  more 
pages,  locked  in  a  chase  and  ready  for 
printuig.  ' 

form  roUers-on  offset  press,  inkanddampener 
rollers  which  contact  the  plate.  On  letter- 
press.  roUers  which  contact  the  type  form. 

format-size,  shape,  and  general  style  of  make- 
up of  a  publication. 

Forms  design  machine-Varityper  with  leader- 
Ime  assembly  fforms  attachment)  which  en- 
ables the  operator  to  type  continuous  rules 
or  leaders  when  preparing  copy. 

forwa«ling  rollers-cn  offset  press  feeders 
roUers  which  receive  the  sheet  from  sucker 

Fot^mif^f  "  conveyor  tapes. 

Fotomatic-a  tape-operated  phototypesetting 
machine.  * 

Fotosetter--a  keyboard  operated  phototypeset- 

ting  machine. 
Fototype-trade  name  for  cardboard  letters 

used  in  copy  preparation, 
foundry  type-type  cast  on  hard  metal  for  hand 

setting. 

fountain-reservoir  for  water  or  ink. 
fountain  barrel— fountain  roller, 
fountain  liner-paper  liner  for  ink  fountain  of 

small  presses, 
fountain  roller-roUer  which  revolves  in  ink  or 

water  fountain, 
fountain  solution-chemical  solution  in  water 

fountain  of  the  offset  press.  Commonly 

called  the  "water". 


fountain  trip-see  automatic  fountain  trip. 
French  chalk-see  magnesium  sUicate. 
French  fold-an  arrangement  in  which  all  of  the 
pages  are  printed  on  one  side  of  the  sheet, 
the  other  side  being  left  blank.    The  blank 
side  IS  folded  inward  before  making  the 
other  fold,  as  a  greeting  card, 
frequency  (of  light  waves)-the  number  of  light 

waves  generated  in  one  second, 
friction  feeder-a  type  of  feeder  which  uses  a 
revolving  friction  wheel  to  forward  sheets 
into  the  machine, 
frilling-separation  of  film  emulsion  from  the 

base  along  the  edges, 
fringe-in  line  and  halftone  negatives  or  posi- 
tives, an  extension  of  the  opaque  detaU  into 
the  surrounding  transparent  areas  as  a  zone 
of  decreasing  density.  UsuaUy  microscopic 
in  Its  dimension,  but  of  sufficient  magnitude 
m  camera-exposed  negatives  to  make  the 
dot  size  OP  the  body  weight  of  characters 
dependent  on  the  relative  time  of  exposure. 
frisket-stencU  used  in  masking  airbrush  work. 

Also  mask  used  in  letterpress  makeready. 
front  (of  press)-delivery  end. 
front  guides-pins  or  plates  at  the  end  of  the 
f eedboard  for  registering  sheets  on  the  press, 
front  matter-in  publications  work,  that  matter 
which  precedes  the  actual  text,  such  as  the 
tiUe  page,  preface,  forward,  and  taWe  of 
contents. 

front  stop-on  the  C&P  automatic  platen  press. 

a  plate  at  the  front  end  of  the  feed  table, 
fugitive-term  referring  to  an  ink  which  fades, 
furniture-wood  or  metal  blocks,  less  than  type 

r^^,"^,^**  *°  ^^'^^        "»      chase  and  to 
fill  blank  spaces  in  forms. 

fuser-in  Xerograpiiic  printing,  heating  or  vapor 
unit  used  in  fusing  the  image  to  the  plate  or 
paper. 

gage  pins-guides  which  are  inserted  in  the 
tympan  for  registering  the  sheets  on  aplaten 
press. 

gaUery  camera-horizontal  camera,  not  con- 
nected to  the  darkroom. 

tray  in  which  type  is  placed  after 
being  set.    Also  proof  taken  from  galley  of 
type  before  type  is  made  up  into  page  form, 
galley  press-proof  press  suitable  for  proofLncr 

long  galleys  of  type, 
galley  proof-proof  pulled  from  type  contained 
in  a  galley. 

gamma-measure  of  development  contrast, 
ganging-combination  of  unrelated  jobs  on  a 
single  press  plate  to  save  press  time. 
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gap— see  cylinder  gap. 

gatber-*assemble  printed  sheets  in  proper 
order. 

gear  streaks— parallel  strr  or  slurs  across 
the  sheet  and  at  the  si  iterval  as  gear 
teeth  on  cylinder;  cau  difference  in 

surface  speed  of  cyl'  A  term  im- 

properly applied  to     p  allel  streaks. 

gelatin— gluey  coUoic  ^  d  hy  tailing  animal 
bones. 

ghost— re^pearance  on  the  same  sheet  of  an 
image  laid  down  near  the  gripper  edge  and 
repeated  due  to  improper  ink  or  dampener 
roller  settings. 

glaze^on  ink  rollers,  bard  shiny  appearance 
caused  by  improper  cleaning. 

goldenrod— psqper  or  plastic  support  for  nega- 
tives used  by  the  stripper  in  making  flats. 

gothic— class  of  type,  usually  a  business-like 
letter  without  serifs. 

grain— (1)  texture  and  compactness  of  metallic 
silver  particles  in  the  photographic  emul- 
sion; (2)  direction  of  alinement  of  fibers 
acquired  by  paper  during  manufacture;  and 
(3)  tooth  or  roughened  surface  on  a  metal 
offset  plate. 

graining— roughening  the  surface  of  a  metal 
plate  with  marbles  and  abrasives  to  increase 
its  capacity  for  holding  moisture.  Plates 
may  also  be  grained  chemically  and  with 
rotating  brushes. 

gravure— process  for  producing  an  intaglio 
printing  plate. 

gray  contact  screen— halftone  screen  used  for 
both  black-and-white  and  color-separation 
work. 

gray  scale— a  strip  of  paper  containing  tones 
ranging  from  pure  white  to  black  with  inter- 
mediate shades  of  gray.  Used  as  a  tool  in 
contrast  control. 

grq)per  edge  sheet  guards— metal  fingers  which 
guide  or  channel  the  stock  into  the  cylinder 
grippers. 

grq)per  bite— the  distance  the  grippers  overlap 
the  press  sheet  as  they  clasp  it  to  draw  it 
through  the  press. 

gripper  edge— the  leading  edge  of  the  press 
sheet;  the  edge  that  is  caught  by  the  grip- 
pers as  the  paper  is  drawn  into  the  press. 
Also  the  leading  edge  of  the  goldenrod layout 
or  plate. 

gripper  margin— on  the  goldenrod  layout,  an 
amount  of  space  allowed  for  the  grippers  to 
cl^p  the  press  sheet. 


grippers— on  offset  presses,  short,  curved  fin- 
gers which  grip  the  paper  and  carry  it 
through  the  printing  unit.  Onplatenpresses, 
the  long  metal  fingers  which  strip  the  paper 
from  the  tjrpe  after  the  impression. 

ground  glass— frosted  glass  used  at  the  back  of 
the  camera  in  focusing. 

guide  marks— a  method  of  using  crossline  marks 
on  the  offset  press  plate  to  indicate  trim, 
centering  of  the  sheet,  centering  of  the  plate 
and  so  on,  as  well  as  press  register  in 
multicolor  work.  Not  to  be  confused  with 
register  marks  used  for  stripping  elements 
to  register* 

guides— guides  used  in  positioning  or  register- 
ing paper  in  the  press. 

gum  arabic— dried  sap  from  acacia  trees.  Solu- 
ble in  water.  Used  to  form  a  protective 
coating  over  the  plate. 

gumming  up— applying  a  solution  of  gum  arabic 
to  the  plate  to  prevent  oxidation  and  to  pro- 
tect it  from  damage  during  washout  or 
make  ready  operations. 

gum  reversal  process— a  platemaking  process 
similar  to  deep-etch. 

gum  streaks— streaks  produced  by  improper 
rubdown  during  gumming  up;  particularly 
noticeable  in  halftones. 

gutter— the  inside  mai^in  of  a  bound  page  ex- 
tending from  the  image  area  to  the  binding 
edge. 

hairline  rule— in  letterpresswork,  a  rule  pro- 
ducing a  fine  printing  line,  approximately 
0.003"  thick. 

halftone— a  film,  print,  or  plate  in  which  details 
and  tone  value  are  recorded  as  photographi- 
cally-created dots. 

halftone  ink— soft,  fluid,  letterpress  ink  used 
for  printing  halftones  and  for  reducing  stiff er 
inks. 

halftone  step  scale— a  ser  of  uniform  tint 
steps  of  increasing  dc.  diameters  photo- 
graphically prepared  on  film.  Frequently 
added  to  a  flat  and  located  to  print  in  a  trim 
margin  of  the  press  sheet.  Used  as  a  con- 
trol to  evaluate  printing  conditions  through- 
out the  press  run. 

halide— salts  of  chlorine,  bromine,  iodine,  or 
fluorine.  These  elements  are  known  as 
halogens. 

halftone  negatives— photographic  negatives  made 
by  photographing  the  copy  through  a  ruled 
screen.  The  screen  breaks  the  image  into 
a  series  of  small  dots  of  varying  sizes 
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which  combine  to  give  the  appearance  of 

continuous  tone, 
halftone  screen— see  screen. 
Haidco  Dampener-aeaning  solution  for  the 

dampening  rollers. 

hard  copy-an  enlarged  print  made  from  a  micro- 
film image.  Also  the  copy  produced  on  a 
cold-^  composing  machine,  sucli  as  the 
"1^        the  tape  is  prepared. 

Headliner-a  photo-lettering  machine. 

head  margin-the  space  between  the  edge  of  the 
image  and  the  gripper  edge  of  the  press  sheet. 

hex  nut-hexagonal  (six-sided)  nut 

hickey-any  imperfection  on  the  press  sheet 
caused  by  dirt  on  the  press;  dried  ink  on  the 

M^ut.  P***^''  *»st,  etc. 

Mghlight-ligioest  areas  on  the  copy:  darkest 
on  the  negative.  ^t^ai 

highlight  exposure-one  of  the  multiple  halftone 
exposures  made  when  copy  has  considerable 
tonal  range. 

highlight  printer-in  duotone  work,  the  negative 
for  the  color  plate,  as  distinguished  from  the 
shadow  printer  negative  which  is  gsneraUy 
used  for  the  fciack  plate. 

highlighting  method-term  applied  to  method  of 
producing  halftone  negatives  with  a  contact 
screen  in  which  a  highlight  or  bump  exposure 
IS  used  in  addition  to  the  flash  and  detaU 
e;q)csures. 

high  negative-dense,  very  contrasty  halftone 

negative;  has  no  pinhols  openings  in  the 

darker  portions, 
holddown  bars-metal  bars  which  control  the 

paper  as  it  travels  down  the  feedboard  of  the 

offset  press. 

hologram-fUm  bearing  a  three-dimensional 
picture. 

hone-abrasive  stick  for  removing  unwanted 
markings  from  metal  offset  plates. 

horizontal  camera-process  camera  whose  bel- 
lows extends  horizontally. 

humidity-a  measure  of  the  moisture  content  of 
the  air.  See  relative  humidity. 

hydrochloric  acid-an  acid  used  in  counteretch- 
mg  some  press  plates. 

hydrometer-an  instrument  for  measuring  the 
density  of  liquids. 

hydroquinone-a  chemical  agent  in  photographic 
developers.  The  reducing  agent. 

Iqrgrometer-an  instrument  for  determining  the 
amount  of  moisture  in  the  air. 

hygroscope-an  instrument  for  measuring  the 
moisture  content  in  a  stack  of  paper. 

hypo-see  sodium  thiosulfate. 


idler  roUers-roUers  whose  function  isto  break 
down  the  ink  before  it  reaches  the  form 
rollers. 

illumination-the  amount  of  light  that  strikes  a 
surface. 

image-the  area  of  a  plate  which  prints  or 
reproduces. 

impose-to  arrange  in  the  order  specified  by 

the  copy,  dumn^,  or  layout, 
imposition-a  plan  for  placing  of  type  forms  or 
negatives  in  proper  order  so  that  pages  will 
be  in  desired  sequence  after  printing  and 
folding. 

imposition  chart-a  piece  of  Uank  paper  the 
size  of  the  sheet  to  be  printed,  numbered^ 
and  folded  as  it  wiU  be  in  the  bindery  alter: 
printing.  Used  in  make-iq;>  to  show  where 
each  page  should  go  in  relation  to  the  other 
pages. 

impression-inked  image  printed  on  paper  as  it 
runs  through  the  press.  Also  the  squeeze 
between  the  impression  cyltoder  and  the 
blanket. 

impression  cylinder-on  an  offset  press,  the 
^linder  that  carries  ttJe  paper  into  contact 
with  the  blanket 

impression  lever-al<?ver  found  on  some  presses 
for  brhiging  the  cylinders  together  so  that  the 
image  will  prfat 

impression  segment-on  the  Davidson  duplica- 
tor, the  impression  side  of  the  impression- 
plate  cylinder. 

imprint-to  add  identification  or  other  copy  to 
a  previously  printed  sheet 

inching  the  press-Jogging  or  moving  the  press 
by  degrees. 

indirect  method  (in  color  separation)-method  in 
which  continuous-tone  positives  are  made 
from  the  separation  negatives.  These  posi- 
tives are  corrected  as  necessary  and  then 
copied  as  transparencies  in  producing  the 
final  halftone  negatives  or  positives. 

mitial  letters-large  capital  letters  used  at  the 
beginning  of  a  paragraph. 

ink  fountain-a  reservoir  designed  to  feed  the 
correct  quantity  of  ink  to  the  press  rollers. 

mk  mileage-ink  consumption  on  a  given  job. 

insert-in  binding,  collecting  and  inserting  sig- 
natures one  into  another  for  saddle  stitched 
books.  Also  a  small  negative  stripped  into  a 
large  one. 

insertion  device-device  used  to  move  the  sheet 
into  the  cylinder  grippers  after  the  sheet  is 
stopped  by  the  front  guides.  May  be  a  roller, 
a  transfer  cylinder,  or  swing  grippers. 
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-insert— a  small  picture  inserted  into  a  larger 
one. 

intaglio  printing— t3rpe  of  printing  done  from 
plates  which  have  the  image  etched  below  the 
printing  surface  as  in  engraving  and  gravure. 

integrated  tone  density— in  halftone  work,  the 
density  or  tone  created  by  the  halftone  dots 
and  the  transparent  areas  around  them. 

intensify— to  increase  the  density  or  contrast  of 
each  silver  particle  in  the  film  emulsion  by 
adding  silver  compounds  or  metals  such  as 
mercury. 

intermediate— something  utilized  between  two 
stages  in  the  process  of  production,  as  a 
film  negative  being  the  intermediate  between 
camera  copy  and  the  plate. 

Mertype— a  Resetting  machine  similar  to  the 
Linotype. 

iodine  quartz  lamps— incandescent  light  bulbs 

filled  with  iodine  vapor, 
iris  di^hragm— see  diaphragm* 
italics— a  class  of  type  consisting  of  slanted 

letters. 

jCP— abbreviation  for  the  Joint  Committee  on 

Printing,  Congress  of  the  United  States, 
job  ink— letterpress  ink  used  for  general  work, 
job  jacket— protective  covering  or  envelope  used 
for  routing  jobs  through  the  shop  and  for 
filing  them  after  the  work  is  completed, 
job  press— see  platen  press- 
jogger— see  side  guide. 

joggers— metal  plates  that  move  back  and  forth 

on  the  delivery  table  of  the  press  to  keep  the 

stack  of  printed  sheets  even, 
jogging— jarring  paper  to  aline  and  stack  sheets 

in  an  even  pile, 
journal— the  shaft  at  the  end  of  the  cylinders  and 

rollers.  The  part  that  rides  in  the  bearings, 
journeyman— a  skilled  craftsman;  one  who  has 

finished  his  apprenticeship, 
justify— to  adjust  the  space  between  words  (or 

letters)  to  make  all  lines  come  out  to  the 

same  length. 
Justowriter— a  coldtype  composing  machine, 
kern-a  part  of  the  face  of  a  type-cast  letter 

that  projects  beyond  the  body, 
key  flat— flat  used  as  a  master  or  guide  in 
'  stripphig  other  flats  of  the  same  job. 
key  plate— the  plate  used  as  a  guide  for  reg- 
istration of  other  colors;  the  plate  with 

maximum  detail, 
kicker— small,  hand-fed  platen  press, 
kill— to  cancel. 

kiss  (pressure)— the  minimum  pressure  at  which 
proper  ink  transfer  is  possible. 
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Kluge— platen  press.   Usually  equipped  with  an 

automatic  feeder, 
knee— part  of  a  composing  stick  which  can  be 
moved  in  or  out  to  control  the  length  of  the 
lines  (See  stick.) 
knife  folder— folding  machine  which  employs  a 
knife-like  bar  to  start  the  crease  in  the 
sheets. 

Kodak  graphic  arts  computer-kit  for  deter- 
mining the  density  range  of  your  screen,  the 
density  range  of  the  copy,  and  the  exposure 
times  required  for  copy  of  different  density 
ranges. 

lakes  (ink)— pigment  dyes  containing  mineral 
ingredients. 

laketine-a  colorless  reducer  used  in  litho- 
graphic inks  to  r'^duce  color  strength, 
laminate— material  made  up  of  two  or  more 
layers  pressed  together,  usually  with  an  ad- 
hesive, as  plastic  laminated  to  a  sheet  of 
printed  matter, 
lamp  blacks  (ink)— pigment  made  from  the  burn- 
ing of  various  of  3  rich  in  l^drocarbons. 
latent  image— dormant  image  which  becomes 

visiWe  during  film  or  plate  processing, 
law  of  inverse  squares— a  rule  stating  that  the 
amount  of  light  of  a  given  light  source 
falling  on  an  ol^ect  varies  inversely  as  the 
square  of  the  distance  from  the  source  to  the 
object. 

lay— the  correct  positioning  of  subjects  on  the 

press  plate  or  printed  sheet, 
lay  sheets— sheets  run  during  makeready  in 

setting  up  the  press, 
layout-preliminary  sketch,  showing  size,  posi- 
tion, color  of  text,  and/or  illustrations, 
lead  pronounced  led)-a  thin  (2-point)  strip  of 
metal  used  for  spacing  between  lines  of 
type.  Leads  are  available  in  1-,  3-,  and  4- 
point  thicknesses  also. 

leader— a  row  of  dots  or  dashes  (  ). 

leading  (pronounced  leeding)-front  or  top  edge, 

as  leading  edge  of  plate  or  blanket, 
ledger— smooth,  strong  paper  which  readily 
accepts  printing  and  writing  inks.  Used  for 
bookkeeping  records  requiring  permanence 
and  frequent  use. 
legend— words  entitling,  defining,  or  explaining 
an  illustration  in  one  or  more  lines  below 
the  illustration, 
length  (of  ink)-the  fluidity  or  flow  of  ink. 
lens— a  piece  of  optical  glass  or  a  series  of 
glass  elements  arranged  to  focus  the  rays 
of  light. 

Leroy— a  mechanical  lettering  set. 
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^letterpress  printing-printing  from  raised  sur- 
faces, such  as  type  and  cuts. 

letterset-name  applied  to  dry  offset  printing 
from  plates  having  a  relief  image. 

letter^acing-inserting  a  space  between  each 
of  the  letters  in  a  word. 

lift-a  smaU  stack  of  paper.  Paper  is  loaded 
into  the  cutter  and  press  in  small  lifts. 

light  integrating  device-mechanism  which 
measures  the  intensity  of  light  falling  on  the 
sensitized  material  and  automatically  alters 
the  timing  to  ensure  that  each  exposure  is 
identical  with  the  others. 

lihe  c(yjr-copy,  either  text  or  art,  suitable  for 
photographing  without  the  use  of  a  halftone 
screen. 

line  gage-rule  graduated  in  picas  used  by 
printers  for  taking  measurements. 

line  negative-a  negative  made  from  line  copy 
containing  only  solid  blacks  and  whites. 

men  tester— a  fixed-focus  magnifier. 

LinofUm-coldtype  composing  machine  de- 
veloped  by  the  Mergenthaler  Linotype  Co. 

Imoleum  cut-hand-carved  letterpress  cut,  con- 
sisting of  a  wooden  Mod?  with  a  surface 
layer  of  linoleum  in  which  the  desien  is 
carved  in  relief. 

linomatic  feed-on  DS  and  DSJ  Varitypers.  a 
device  used  for  controUing  .spacing  betveen 
lines* 

Linotron-electronic  typesetting  machine  which 
produces  photographic  images  of  the  letters 
by  means  of  a  cathode  ray  tube;  capable  of 
operating  at  very  high  speeds. 

Lino^e-trade  name  for  a  typesetting  machine 
which  sets  a  line  of  type  in  one  piece  (called 
a  slug). 

linseed  oU-oU  obtained  from  seed  of  the  flax 

plant.    A  drying  oil  used  in  mixing  inks. 

Boiled  linseed  oUs  are  called  varnishes, 
lithographic  needle-negative  engraving  device, 
lithotme-a  lithographic  solvent, 
litmus  paper-paper  coated  with  a- dye  that  turns 

red  in  contact  with  acid  and  blue  in  contact 

with  a  base. 

live  form-type  form  still  in  use  or  to  be  used, 
lock  up-process  of  locking  type  forms  in  the 
chase. 

logarithm-the  logarithm  of  a  number  is  the 
power  to  which  another  number,  the  base 
must  be  raised  to  give  the  number  first 
named.  For  example  in  the  equation  102  = 
100,  2  is  the  logarithm  of  100  and  10  is  the 
base. 

long  ink-ink  that  is  stringy  like  molasses. 
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long  scale  fUm-fUm  having  an  emulsion  that 

will  record  a  wide  range  of  tones, 
low  negative-a  halftone  negative  that  is  too  thin 

with  no  opaque  pin-point  dots  in  the  shadows, 
lower  case-small  letters  as  distinguished  from 

the  capitals  or  upper  case. 
LucUow-trade  name  for  a  slug-casting  machine 

for  which  the  matrices  are  set  by  hand.  (See 

also  mat) 

luminous  ohjects-o^ects,  such  as  the  sun. 

which  generate  light, 
lye-sodium  hydroxide.  See  caustic  soda. 
M-deslgqation  for  1,000  sheets  or  impressions, 
machine  direction-the  direction  of  the  grain  in 

paper  as  determined  by  the  forward  motion 

or  flow  of  the  p^r  machine.  Also  called 

"grain  direction." 

magazlne-the  feed  pUe  unit  of  the  Huge  press. 
Also  the  matrix  holder  of  the  typecasting 
machine.  * 

magenta  contact  screen-a  magenta  colored  con- 
tact screen  used  for  making  haUtone  nega- 
tives. See  contact  screen. 

magnetic  Ink-ink  having  a  metaUic  base  which 
allows  for  electronic  sorting  in  data  pro- 
cessing work. 

magnesium  sUicate  (Frenchchalk)-powderused 
to  relieve  tackiness  of  offset  blankets.  Also 
used  in  platemaWng.  Talcum  powder  is  a 
form  of  magnesium  silicate. 

Magnetic  Tape  Selectric  Composer-IBM  sel- 
ectric  typewriter  with  proportional  spacing 
which  produces  a  magnetic  tape  when  hard 
copy  is  typed.  Tape  can  be  used  to  produce 
fmished  justified  copy. 

Magnetic  Tape  Selectric  T^ewriter-IBM  sel- 
electric  typewriter  which  produces  a  mag- 
netic tape  when  the  hard  copy  is  typed 

makeready-preparation  of  the  press  to  obtain 
proper  printing  impression. 

make-up-arrangement  of  type  and  cuts  intocol- 
ums  and  pages  by  the  printer. 

margin  line-a  line  ruled  on  a  layout  to  denote 
the  limits  of  ths  work  on  the  page.' 

mark  up-to  write  up  instructions,  as  on  a 
dummy. 

mash-a  depression  or  rupture  of  the  blanket 
surface  caused  by  folded,  creased  or  rum- 
pled sheets  going  through  the  press.  Also 
called  "smash." 

mask-to  protect  areas  of  a  sensitized  fUm  or 
plate  from  exposure  to  actinic  light  by  the 
use  of  such  materials  as  goldenrod  or  red 
paper,  aluminum  foU,  etc.  Also  a  controlled 
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low  density  cOntinuous-tone  positive  or  nega- 
tive used  to  correct  the  tone  range  or  color 
errors  in  a  negative  In  color-separation 
vrork*  The  negative  and  its  masks  are  reg- 
istered together  and  then  photographed  as  a 
unit  when  making  a  corrected  halftone  posi- 
tive. 

masking—protecting  or  blocking  out  parts  of 

the  copy  or  negative* 
master— an  original  from  which  copies  can  be 

made. 

mat  (matrix)-(l)  a  brass  mold  us^  in  casting 
letters  on  the  Linotype,  Itttertype,  or  Lud- 
low; (2)  paper  macbe  mold  used  in  casting 
stereotype  plates;  (3)  a  direct-image  offset 
plate. 

matte-finish— in  photography,  photo  having  a 
rough  or  textured  surface,  as  opposed  to  a 
glossy  finish*  On  acetate,  a  frosted  or 
grouxid-glass-like  appearance. 

measuring  bar— device  used  in  positioning  the 
front  stop  of  the  feed  taWe  on  the  C&P  auto- 
matic platen  press. 

mechanical— a  complete  piece  of  copy  for  re- 
production that  consists  of  an  accurate  as- 
sembly of  paste-ups  of  text,  display  matter, 
line  drawings,  and  illustrations. 

mercury  vapor  lamp— an  enclosed  light  source 
containing  mercury,  sometimes  used  to  ex- 
pose plates  or  as  an  illuminant  for  cameras. 

meter  units— connections  at  the  end  of  the  oil 
tubes  on  the  larger  ATF  presses  and  some 
Harris  presses. 

meter-candle  second— unit  of  ensure  used  in 
making  sensitometric  measurements  of  film 
emulsions  in  preparing  characteristic 
curves;  equal  to  the  exposure  produced  by  a 
light  source  of  one  candlepower  in  one  sec- 
ond at  a  distunce  of  one  meter  from  the 
sensitive  suitaco. 

metol— a  chemical  agent  in  phot<^raphic  de- 
velopers; an  energetic  reducing  agent. 

Micarta  roller  trucks— trucks  used  on  the  rollers 
for  the  Kluge  press. 

Micromatic  ink  distribution -ink  systemusedon 
some  C&P  presses. 

micrometer— a  precision  instrument  used  for 
measxuring  the  thickness  of  the  plate  and 
blanket. 

middletone— any  of  tlie  various  tones  in  photo- 
graphic copy  ranging  between  black  and 
white.  Also  a  halftone  exposure. 

mitering  machine-in  letterpress  work,  a  device 
for  cutting  borders  and  rules  at  an  angle  so 
as  to  form  perfect  comer  joints. 


Moir^— a  disturbing  dot  formation  caused  by 
rescreening  a  printed  halftone. 

meUeton— cloth  covering  used  on  the  dampening 
rollers  of  the  offset  press. 

monochromatic  film— film  whose  emulsion  is 
sensitive  to  the  blue  and  violet  end  of  the 
spectrum  only;  also  called  regular  or  blue- 
sensitive  film. 

monochrome  combination— in presswork,  a  two- 
color  job,  one  of  the  colors  being  a  dark 
color  and  the  other  a  tint  of  the  first,  as  blue 
and  light  blue  ink. 

Monophoto-coldtype  composhig  machine  de- 
veloped by  the  Lanston  Monotype  Co. 

Monotype— typesetting  machine  which  sets  lines 
of  individual  letters,  as  compared  to  slugs 
produced  on  the  Linotype. 

montage— see  photomontage. 

mortising— cutting  out  a  portion  of  a  letterpress 
cut  so  that  type  can  be  inserted  into  the  cut. 

mottling  (of  ink)— dirty  or  speckled  appearance 
of  print  due  to  dirty  ink,  nature  of  ink  pig- 
ment, insufficient  printing  pressure,  excess 
tack,  or  excess  cutting  of  ink. 

mourning  bands— ink  pigment  adhering  to  mol- 
leton  dampener  covers  in  the  form  or  a  ring 
or  band,  usually  on  the  ends  of  the  rollers. 

Mullen  dampening  system-dampening  system 
for  offset  presses  in  which  water  is  fed  to 
the  plate  directly  from  the  dampener  fountain 
roller,  and  the  excess  water  is  drawn  off  by 
a  vacuum  unit  before  the  plate  reaches  the 
ink  rollers. 

multicolor  presses— presses  capable  of  printing 
more  than  one  color  in  a  single  run. 

Multilith— trade  name  for  a  small  oHset  press. 

multiple  sheet  choke— see  caliper. 

nap— rough,  fibrous  surface  of  cloth,  like  that 
found  on  towels. 

near  side— operator's  side  of  press. 

needle— steel  points  of  various  cross-sectional 
shapes  (square,  round,  oval,  etc)  encased  in 
a  pencil-like  wooden  holder.  Used  to  mark, 
scrape  or  engrave  film  or  press  plates. 

negative-working  plate -plate  coated  with  a 
light-sensitive  material  which  is  intended 
for  printing  from  a  negative  layout. 

news  ink— soft,  fluid  letterpress  ink  suitable  only 
for  absorbent  papers. 

N.F. -abbreviation  for  National  Formulary. 

NCR  paper-"No  carbon  required^'  paper  man- 
ufactured by  the  National  Cash  Register  Co., 
having  a  chemical  coating  on  the  back  of  one 
sheet  which  combines  with  the  coating  on  the 
front  of  another  sheet  to  produce  a  duplicate 
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copy  on  the  second  sheet  when  pressure  is 
applied  to  the  first, 
night  latch-on  some  presses,  lever  used  to 
release  tension  on  ink  or  water  rollers 
during  long  press  shut-down  periods, 
nitric  acid-acid  used  diluted  as  a  counter- 
etching  solution, 
nonworking  areas  (of  plate)-thenoniniage  areas, 
notch-half         cutouts  along  the  margins  of  a 
goldenrod  flat  to  locate  the  gripper  line  and 
center  line  of  the  flat  in  platemaking. 
numbering  machine -device  used  for  printing 
consecutive  numbers  in  letterpress  work, 
offset-transfer  of  ink  from  a  freshly  printed 
sheet  to  the  back  of  another  when  they  are 
stacked  together.     Also  a  form  of  litho- 
graphic printing, 
offset  paper-book  paper,  made  for  offset  print- 
ing.  Offset  paper  may  be  printed  by  letter- 
press, but  not  all  book  papers  may  be  printed 
by  offset. 

one-to-one  shot  (1/1  or  1:1  shot)  see  same-size 
shot. 

opaque-a  substance  used  to  paint  out  areas  of 
negatives. 

opacity-a  direct  measurement  of  the  extent  that 
a  photographic  image  wiU  prevent  the  pas- 
sage of  light.  Opacity  is  the  reciprocal  of 
the  percentage  of  light  transmitted.  Density 
is  the  natural  logarithm  of  the  opacity. 

open--slightiy  underexposing  and  developing  a 
halftone  negative  so  that  the  dots  will  be 
slightly  smaller  than  those  normally  ob- 
tained. An  open  negative  will  result  in  a 
fuller  or  darker  printed  illustration. 

open  press-hand-fed  platen  press. 

optical  center-spot  which  the  eye*  first  strikes 
when  viewing  a  page.  About  two-fifths  of  the 
way  from  the  top  and  slightiy  to  the  left  of 
the  actual  center. 

organic-term  used  by  chemists  to  indicate  that 
a  substance  consists  primarily  of  compounds 
of  carbon  in  conjunction  with  a  few  other 
elements. 

original-copy  submitted  to  the  printer  for  re- 
production. 

orthochromatic  fUm-fUm  whose  emulsion  is 

sensitive  to  all  colors  except  red. 
oscillating  rollers- rollers  which  move  back  and 

forth  side -wise  as  they  rotate, 
oscillating  suction  head-on  some  models  of  the 

Harris  press,  a  revolving  suction  wheel  which 

picks  up  the  sheet  and  forwards  it  to  the 

conveyor  tapes. 
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outiine  halftone -a  halftone  from  which  the  back- 
ground has  been  cut  away  or  eliminated. 

overburn— double  bum  on  the  plate. 

overfeed-buckle  in  siieet  formed  when  edge  of 
stock  is  forced  against  the  cylinder  pins  or 
grippe  rs. 

overlay-a  sheet  of  acetate  or  tracing  paper 
fastened  over  the  original  copy  to  indicate 
position  and  color  of  various  elements, 
overprint-in  platemaking,  the  exposure  of  a 
second  negative  on  an  area  of  the  plate 
previously  exposed  to  a  different  negative. 
A  method  of  combining  a  line  and  halftone 
image  on  the  plate. 

oxidation— corrosion  or  rust.  Slow  drying  will 
cause  some  press  plates  to  oxidize. 

Ozalid  machine-trade  name  for  an  ammonia 
process  print-making  machine  which  pro- 
duces «ame-size  copy  from  translucent  or 
transparent  originals  on  diazo-coatedpaper. 

ozalid  paper— see  diazo  paper. 

packing-in  letterpress  work,  sheets  used  for 
building  up  under  the  drawsheet  on  the  platen 
press.  In  offset  work,  the  sheets  used  be- 
hind the  blanket  or  plate. 

packing-down-a  gradual  decrease  in  gauge  of  a 
blanket  from  when  first  put  on  the  press  that 
requires  repeated  additions  of  underpacking. 
Also  called  "sinking.'' 

padding  cement-rubbery  substance  used  in 
binderies  for  padding  books. 

page  spread— two  adjacent  pages  creating  a 
single  unit  for  the  reader,  as  an  illustration 
covering  two  facing  pages. 

panchromatic  fUm-fUm  having  an  emusion  sen- 
sitive to  all  colors,  but  least  sensitive  to 
green. 

paper  conditioning-paper  treatment  to  match 
conditions  from  storage  to  pressroom. 

paper  dampener  covers— parchment  covers  used 
on  dampening  rollers  in  place  of  cloth  cover- 
ings. 

paper  grain-the  position  of  fibers  in  the  paper. 

paper  line— the  same  as  clamp  margin. 

paper  negatives -negatives  having  a  lacquered 

or  transparentized  paper  base, 
paper  plate— see  direct-image  plate, 
paper  receiver— delivery  unit  on  smaller  offset 

presses. 

paper  stop  bar-fingered  metal  bar  found  at  the 
end  of  the  feedboard  on  some  presses  for 
stopping  the  paper  before  it  is  caught  by  the 
cylinder  grippers. 

parallel  folds-one  or  more  folds  made  in  the 
same  direction,  as  an  accordion  fold. 
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paralleling  the  cylinders— adjusting  two  cyl- 
inders so  that  they  come  together  with  equal 
pressure  at  both  ends. 

parallel  rule --double  hairline  rule. 

Paratone— trade  name  for  acetate  lettering  or 
shading  sheets. 

paste  drier— lead  or  manganese  resinates  or 
linoleates  ground  in  a  varnish.  Used  mainly 
as  a  drier  for  colored  inks. 

paster— an  attachment  used  on  the  folding  mach- 
ine for  pasting  up  booklets. 

pasteup— assembly  of  all  elements  in  proper 
position  before  photographing. 

pawl— a  sliding  pin  which  drops  in  the  notches 
of  a  ratchet  wheel  so  as  to  permit  motion 
in  only  one  direction. 

Payzant  pen— a  type  of  lettering  pen. 

pegboard— a  mechanical  system  for  positioning 
a  set  of  negatives  or  positives  to  produce 
a  flat  Each  film  is  perforated  with  two  or 
more  holes  that  are  referenced  to  the 
location  of  the  printing  design  and  its  trim 
margins.  The  films  are  positioned  over 
pins  that  are  permanently  located  in  large 
plastic  or  pressed-board  sheets  in  accord- 
ance with  standard  layouts  or  signature 
arrangements.  They  are  then  taped  to- 
gether to  form  the  flat. 

pencil— a  narrow  cylinder  of  light. 

penetration  (ink  drying)— drying  by  ateorption 
into  the  material. 

penumbral— shadow  halftone  theory. 

perfect  (or  adhesive)  binding— binding  where 
pages  are  fastened  by  adhesive,  as  in  the 
case  of  a  telephone  directory. 

perfecting  press— press  capable  of  printing  on 
both  sides  of  the  sheet  in  a  single  run. 

perforating— piercing  the  paper  with  a  series  of 
tiny  dots  or  slits. 

perforating  blade— washer-like  perforating 
Wade  (similar  to  the  cutting  blade)  used  on 
the  folding  machine, 
perforating  rtiles— steel  rules  (taller  than  type 
high)  used  for  perforating  on  letterpress 
presses. 

pH  (hydrogen  ion  concentration)— the  degree  of 
activity  of  acid  or  alkali  in  a  solution. 

phosphoric  acid— acid  used  in  plate  etches  and 
fountain  solutions.  Issued  in  85%  concentra- 
tion. 

photocomposition— the  photographic  composing 
of  text  matter  through  the  operation  of  a 
keyboard.  This  directly  or  indirectly  ex- 
poses the  characters  from  photomatrices 
onto  photographic  film  or  paper. 
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photocomposing  machine— machine  usedincom- 
mercial  plants  for  step-and-repeat  work. 

photoelectric  scanner— electronic  machine 
capable  of  producing  continuous-tone  or 
h^tone  negatives  or  positives  or  letter- 
press cuts  from  original  copy  mounted  on  a 
cylinder  and  scanned  with  an  electric  eye. 
Scanners  are  also  used  for  producing  color- 
separation  work. 

photoengraving— etching  metal  plates  to  cause 
the  image  area  to  stand  in  relief.  Also  a 
term  applied  to  a  cut  made  by  this  process. 

photolettering  machines— composing  machines 
using  a  photographic  process  for  turning  out 
finished  lettering. 

photomontage— a  composite  picture  made  from 
separate  photographs  pasted  together. 

Photon-a  disk-operated  phototypesettingmach- 
ine. 

photo-resist  plates— grained  zinc  or  aluminum 
plates  coated  with  an  organic  plastic  solu- 
tion. 

Photosetter— coldt3rpe  composing  machine  de- 
veloped by  the  Intertype  Corporation,  similar 
in  some  respects  to  the  Linotype  and  Inter- 
type. 

Photostat  Offset  Duplicator,  model  1115-press 
distributed  by  the  Itek  Corporation. 

photo-t3npe— see  foto-type. 

photot^esetting  machine— composing  machine 
that  produces  type  composition  by  photo- 
graphic methods. 

pi-spilled  type. 

pica— printer's  measure.   1/6  of  an  inch  or  12 

points.  See  points, 
pica  gage— same  as  line  gage, 
picking— lifting  of  particles  of  the  paper  by  the 

blanket  due  to  excessive  tackiness  of  the 

ink. 

pigment— ingredient  supplying  color  to  ink. 
pile  feeder— type  of  feeder  found  on  some  presses 

and  folding  machines .  Cut  sheets  are  stacked 

on  the  feed  table  and  are  fed  into  the  machine 

a  sheet  at  a  time  by  suction  feet  or  a  rotating 

suction  wheel, 
pile  height  governor— a  device  which  controls 

the  height  of  the  paper  stack  as  the  stock  is 

fed  into  the  press  or  folder, 
piling  (ink)— ink  building  up  on  blanket  insteadof 

transferring  to  the  paper, 
piling  bars— bars  at  the  sides  or  corners  of  the 

feed  table  of  the  press.  Used  for  steadying 

feed  pile  and  as  a  guide  in  reloading  the 

press  during  a  run. 
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plnholes-smaU  transparent  holes  in  the  opaque 
portions  of  a  negative. 

pitch  diameter-rolling  diameter  of  a  gear. 

planer-wooden  block  used  to  tap  down  uneven 
letters  in  a  letterpress  form  before  it  is 
locked  in  the  chase.  Also  a  felt-covered 
wooden  block  used  in  taking  proofs  direct- 
ly from  the  locked  form. 

planography-form  of  lithography. 

plastic  binding-a  patented  bookbinding  process. 

plate-in  offset  work,  the  grained  zinc  or  alu- 
minum sheet  carrying  the  image;  in  letter- 
press work,  a  cut  or  duplicate  in  one  piece  of 
metal  of  a  form,  page,  or  Ulustration. 

plate  cylinder-the  cylinder  on  a  rotarypressto 
which  the  printing  plates  are  attached. 

plate  tightening  dial-device  found  on  some  pres- 
ses  for  drawing  the  plate  taut  on  the  cylinder. 

platen-the  flat  part  of  the  platen  press  which 
carries  the  paper  against  the  type  to  make 
the  impression. 

platen  press-printing  press  on  which  the  im- 
pression is  made  when  a  flat  surface  caUed 
the  platen  pushes  the  paper  against  the  type. 
A  job  press. 

plucking— see  picking. 

plugging-filling  in  of  haUtone  shadow  areas  in 
developing  the  negative  or  in  printing. 

ply-refers  to  the  number  of  layers  of  fabric 
in  the  blanket's  construction.    Also  a  term 
used  to  express  the  thickness  of  card  stock 
bristols,  or  blanks.  ' 

point-printer's  unit  of  measure.  One  seventy- 
second  of.  an  inch.  Twelve  points  equal  one 
pica. 

Polaroid  screened  print-halftone  photographic 
print  made  with  a  Polaroid  camera  having  a 
halftone  screen  inserted  between  the  lens 
and  sensitive  material.  Prints  are  generally 
pasted  together  with  line  copy  and  shot  as 
Ime  in  making  the  final  lithographic  plate. 

Polyfibron  blanket-blanket  consisting  of  two 
separate  parts:  a  fabric  base  and  an  adhesive  - 
backed  surface. 

polymerization -Ink  drying  process  in  whichthe 
molecules  of  ink  become  bound  together  in  a 
matte -line  pattern  to  resist  rubbing. 

positive-working  plate-plate  coated  with  a  light- 
sensitive  material  which  is  intended  for 
printing  from  a  film-positive  layout. 

potassium  cyanide -poisonous  salts  usedforwet 
plate  reduction  and  for  local  removal  of  the 
albumin  image  from  the  press  plate. 


potassium  ferricyanide-salt  used  in  preparing 
photographic  reducers  and  blueprint  solu- 
tions. 

powde  ring-practice  of  dusting  a  blanket  with 
powder  after  washing  to  offset  tackiness.  Al- 
so used  to  describe  ink  that  dries  but  pigment 
does  not  hold  to  stock.  Sometimes  caUed 
chalking. 

precipitate-a  solid  substance  thrown  out  of  a 
solution  by  physical  or  chemical  reaction. 

precipitation  (ink  drying)-a  group  of  inks  that 
contain  solids  that  cannot  coexist  with  water; 
Inks  drying  by  precipitation  are  steam  set. 

presensitized  plate -pre coated  plate  which  can 
be  printed  photographically  from  line  or  half- 
tone negatives. 

preservative  ft)hotographic)-a  chemical  which 
controls  developer  oxidation  (as  sodium 
sulfite). 

press  board-a  tough,  springy  cardboard  used 

for  packing  on  platen  presses, 
pressure-transfer  lettering-lettering  printed 

on  acetate  sheets  which  will  transfer  to  a 

sheet  of  drawing  paper  when  rubbed  on  the 

back. 

primary  colors-the  primary  colors  for  addi- 
tive combinations  consist  of  Mue-violet 
yeUow-green,  and  red-orange  light,  and  the' 
secondary  colors  consist  of  blue-green 
(cyan),  yellow  and  magenta.  Color  scientists 
consider  these  secondary  light  colors  to  be 
the  true  primary  pigment  colors  instead  of 
the  traditional  red,  yeUow,  and  blue,  and 
these  colors  are  used  by  printers  as  the 
basis  for  mixing  colored  inks  and  for  pro- 
cess color  work. 

printer-a  processed  lithographic  plate.  Each 
plate  in  a  multicolor  job  is  described  ac- 
cording to  the  color  it  will  print,  such  as  the 
"blue  printer"  that  will  be  printed  on  the 
press  with  Wue  ink. 

process  camera- copying  camera  used  in  re- 
production work. 

process  color-a  loose  term  for  full  color  print- 
ing. 

progressive  proof-set  of  proofs  generally  run 
on  the  same  paper  stock  as  the  finished  job, 
in  which  each  color  is  shown  by  itself  and  in 
the  proper  printing  sequence.  In  full-color 
printing,  the  series  would  normally  be  yellow- 
red;  red  on  yellow;  blue;  blue  on  red  and 
yellow;  black;  black  on  blue,  red,  and  yellow. 

projection  printer— enlarger. 

proof-a  trial  printing  impression  for  correcting 
errors. 
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Vpiroof  planer— see  planer. 

proof  press— small  press  used  for  pulling  proofs. 
fproofreadlng--checkii^  proofs  against  copy  to 
/.    assure  the  accuracy  of  composition  and  all 

details  of  typograplgr. 
iproportional  spacing  machine— a  composing 
machine  having  a  standard  typewriter  key- 
board, but  differing  from  a  typewriter  in 
ibsA  it  giv^s  each  letter  only  the  amount  of 
space  it  actually  requires. 

pumice  stone— an  abrasive  used  for  polishing. 

.punch  register  system— system  involving  the 
use  of  prepunched  holes  in  the  flat  and  plate 
and  a  set  of  plastic  pins  or  buttons  which  are 
used  in  registering  succeeding  flats,  posi- 
tioning the  image  on  the  plate,  and  position- 
ing the  plate  on  the  press. 

quad-~a  piece  of  metal  less  than  type  high  used 
as  spacing  material  in  typesetting. 

quadding  out-filling  out  the  last  line  in  a  par- 
agraph with  spaces  and  quads. 

quire— paper  measure,  24  sheets. 

<pioin— locking  device  for  wedging  type  and  cuts 
in  the  chase. 

.quoin- type  plate  clamps— type  of  plate  clamp 
used  on  some  ATF  presses. 

rag  paper— high  grade  paper  made  from  rags. 

ratchet  wheel— a  wheel  having  teeth  which  are 
engaged  by  a  pin  that  permits  motion  in  only 
one  direction.  See  pawl. 

ray-the  smallest  portion  of  light,  generally 
represented  by  a  straight  line. 

ream— technically  20  quires  or  480  sheets;  com- 
monly 500  sheets.  A  printer's  perfect  ream 
is  516  sheets. 

red  printer  negative— in  color  separation  work, 
a  negative  made  through  a  green  filter.  The 
plate  made  from  this  negative  is  run  on  the 
press  in  red  ink. 

reducer-(l)  varnishes,  solvents,  or  oily  or 
greasy  compounds  employed  to  bring  ink  or 
varnish  to  a  softer  consistency;  (2)  in 
photography,  the  term  refers  to  chemicals 
used  to  reduce  the  density  of  negative  or 
positive  images  or  halftone  dots;  (3)  a  sub- 
stance which  robs  another  of  oxygen. 

reducing— process  of  decreasing  or  clearing 
fogged  areas  of  a  negative. 

reference  marks— registration  marks. 

reflection  copy— any  copy  that  is  photographed 
by  light  reflected  from  the  copy  into  the 
camera.  Includes  all  types  of  opaque  copy. 
See  also  transmission  copy. 

reflex  ne  gative-diffusion-transf  er  negative 
produced  by  contact  printing. 


refraction— bending  of  light  rays  when  passing 
obliquely  from  one  transparent  material  to 
another. 

register— agreement  in  location  of  successively 
printed  images. 

register  finger-on  the  C&P  automatic  press, 
small  metal  finger  which  moves  the  sheet 
against  the  gage  pins. 

register  marks— marks,  usually  crosses,  placed 
on  original  art  or  photographic  negatives 
or  positives  to  aid  in  positioning  the  images 
hi  multicolor  or  double  printing.  Also  called 
"cross  marks"  or  "reference  marks." 

register  table— that  part  of  the  folding  machine 
that  corresponds  to  the  feedboard  on  the  off- 
set press. 

reglets— wooden  strips  used  in  Uocking  type 
forms  in  the  chase,  usually  6  or  12  points 
thick. 

regular  film— film  having  a  color-blind  emul- 
sion. 

relative  aperture— ratio  of  the  lens  opening  to 
the  camera  extension. 

relative  humidity— the  percentage  of  saturation 
of  a  unit  of  air.  A  relative  humidity  of  40% 
indicates  that  the  air  contains  40%  as  much 
moisture  as  it  could  carry  if  it  were  100% 
wet  at  that  temperature. 

relief  printing— method  of  printing  in  which  the 
printing  surfaces  .<se  raised;  e.g.  letter- 
press. 

repro— term  used  to  describe  a  page  of  re- 
production copy,  as  a  repro  proof. 

reproduction  proofs— proofs  which  are  to  be 
copied  with  the  process  camera  for  use  in 
making  plates  or  cuts. 

rescreener-diffUsion  filter  used  in  copying 
halftone  clippings  to  diffuse  old  halftone  dots 
and  eliminate  danger  of  moire. 

resin— solid  or  semisolid  substance  used  to 
strengthen  plate  images. 

resolving  power-the  ability  of  the  film  or  lens 
to  reproduce  thin  lines  without  loss. 

Respi  halftone  screen— gray  or  magenta  contact 
screen  which  produces  a  double  dot  on  the 
negative.  Respi  screens  are  also  available 
in  glass. 

restrainer— chemical  agent  added  to  retard  the 
action  of  the  developer. 

reticulation— a  network  ot  cracks  in  the  film 
emulsion  produced  by  highly  alkaline  de- 
veloping solutions  or  by  forced  drying. 

retouching— process  of  painting  in  details,  paint- 
ing out  backgrounds,  etc.,  in  photographic 
copy. 


reverse— anything  that  is  negative  in  tone  value 
to  the  Original  copy. 

reversal«-see  solar ization. 

reverse  combination— white  lettering  against  a 
dark  background. 

rider  roller— metal  or  plastic  rollers  in  the 
inking  mechanism  which  break  down,  trans- 
fer, and  distribute  the  ink. 

right-angle  fold-a  second  fold  made  at  a  right 
angle  to  the  first  ^parallel  fold)  in  the  folding 
machine. 

roUer-operated  folder-a  type  of  folding  mach- 
ine operating  with  a  series  of  metal  folding 
rollers.  See  also  knife  folder. 

rolling  up-applying  ink  to  the  press  plate  with  a 
hand  roller. 

roman-class  of  type  with  open,  dean  cut  letters 
and  serifs.  Vertical  type,  as  distinguished 
from  italics. 

Ross  board-illustration  board  with  apebWedor 
roughened  surface. 

rotary  press— a  fast  press  using  curved  print- 
ing plates  and  a  curved  impression  cyl- 
inder. 

rotogravure— a  mass  production  gravure  (in- 
taglio) printing  process  using  a  rotary  press. 

rough-a  layout  in  preliminary,  rough  form. 

routing-cutting  away  high  metal  in  nonimage 
areas  of  a  letterpress  cut. 

rubber  cement -pure  rubber  dissolved  in  benzol. 

rubber  shoes  (tips)— rubber  tips  placed  over  the 
regular  metal  sucker  feet  to  provkie  greater 
traction  in  feeding  the  sheets  into  the  press. 

rub  up-applying  a  liquid  ink  to  all  or  part  of  a 
press  plate  with  a  rag  or  wiper;  used  to 
restore  ink  receptiveness. 

F^bylith-see  Ulano  Rubylith. 

rule— a  thin  strip  of  metal  the  height  of  ordinary 
type,  used  to  print  lines  and  borders  on  a 
letterpress  job. 

ruling-the  number  of  lines  per  inch  in  a  half- 
tone screen. 

run— the  number  of  copies  to  be  printed  on  a 
particular  job. 

run  around-type  set  to  fit  around  an  illustra- 
tion in  a  column. 

running  safe-leaving  the  offset  press  with  the 
plate  cylinder  gap  facing  the  dampeners 
during  shutdown  periods. 

running  true— during  make  ready  operations,  al- 
lowing the  press  to  run  until  the  water  and 
ink  have  worked  out  to  an  even  feed. 

run  over— to  carry  words  from  the  end  of  one 
line  to  the  beginning  of  the  next. 


saddles— latch-like  devices  into  which  the 
rollers  fit  when  they  are  put  on  the  platen 
press. 

saddle  stitch-to  bind  a  publication  along  the 
center  fold. 

safelight-a  colored  light  used  for  darkroom 

illumination, 
safety  papers-stock  used  for  printing  bank 

checks,  money  orders,  etc.,  to  prevent  al- 

teration. 

salt -a  compound  formed  when  the  hydrogen  in 
an  acid  is  partly  or  wholly  replaced  by  a 
metal.  The  names  of  salts  of  ous  acids  end 
in  ite;  salts  of  ic  acids  end  in  ate  with  a  few 
exceptions. 

same-size  shot— term  used  to  describe  a  nega- 
tive image  that  is  the  same  size  as  the  or- 
iginal copy. 

sans  serif- term  applied  to  all  tsrpe  faces  having 
no  serifs.  Also  the  name  of  a  particular 
face  of  type. 

scale— a  linear  measuring  instrument,  asagray 
scale,  halftone  step  scale,  and  so  on. 

scaling— a  simple  plan  for  proportional  reduc- 
tion or  enlargement  of  copy. 

score-to  break  or  dent  the  stock  so  that  it  can 
be  folded  easily. 

scoring  blade— a  washer-like  Made  used  for 
scoring  sheets  on  the  folding  machine. 

scoring  rule— steel  rule  used  for  seeing  stock 
on  letterpresses.  Brass  rules  may  be  used 
for  this  purpose  when  scoring  wiea  are  not 
available. 

scratchboard-drawing  board  having  a  smooth 
clay  surface.  Drawings  made  on  it  are 
afterwards  scratched  with  a  knife  to  provide 
highlights. 

screen— (1)  glass.  Two  pieces  of  optical  glass 
ruled  in  opposite  directions.  Used  in  half- 
tone reproduction.  (2)  Contact.  A  screen 
printed  on  safety  base  film  and  used  in  con- 
tact with  the  sensitized  material.  (3)  Aterm 
used  to  denote  the  particular  ruling  to  be 
used.  For  coarser  work  50  to  85  line  screens 
may  be  used,  as  with  newspaper  reproduc- 
tions. Finer  work  takes  rulings  up  to  300 
lines  per  inch. 

screen  angle-the  angle  at  which  the  screen  is 
turned  to  avoid  a  noticeaWe  dot  pattern.  A 
45''  angle  is  generally  used  for  black-and- 
white  work.  In  color  work,  the  angle  must 
be  changed  for  each  color. 

screen  compensator— a  sheet  of  glass  having  the 
same  refractive  qualities  as  the  glass  half- 
tone screen.  Used  in  the  camera  during  the 
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expomice  for  the  line  portion  of  combination 

negatires* 
screen  dlatance— see  screen  separation, 
screenlng^pbotographing;  through  a  halftone 

screen. 

screenless  lithography— a  method  whereby  a 
continuous*tone  effect  is  created  on  the 
printing  plate  without  the  use  of  a  halftone 
due  to  the  distribution  of  coating  thickness 
formed  b7  the  random  peak  and  valley 
structure  that  vary  in  size  on  the  plate. 

screen  separatioh-»the  distance  between  the 
screen  and  the  filmi  measured  in  sixty- 
fourths  of  an  inch* 

screen  tint-*a  halftone  film  having  a  uniform 
dot  size  over  its  area  and  rated  by  its  ap- 
proximate printing  dot  size  value,  as  40%, 
50%i  etc. 

scriber— a  pencil-like  tool  with  a  shaped  point 
Used  to  engrave  through  the  emulsion  of  a 
negative  in  engraving  rules  or  adding  other 
fine  printing  detail. 

script— class  of  type  that  resembles  handwriting 

or  hand  lettering, 
scum— film  of  ink  accepted  by  the  nonprinting 

areas  of  the  plate,  generally  localized.  See 

tinting. 

seasoned— paper  which  has  been  brought  to 
proper  moisture  balance. 

secondary  color— color  formed  by  mixing  two 
primary  colors. 

Selectric  typewriter— IBM  electric  typewriter 
with  a  tyjfe  font  in  the  form  of  a  metal  ball 
which  skims  across  the  page  to  bring  the 
proper  character  into  printing  position. 
Type  faces  are  Interchangeable  on  these 
machines,  but  they  do  not  have  proportional 
spacing. 

self-CQver— cover  of  the  same  paper  as  the  text; 
usually  printed  at  the  same  time. 

sensitivity  guide— strip  of  continuous-tone  film 
with  numbered  gradations  or  density  steps 
which  is  stripped  into  the  flat  along  the 
gripper  edge  so  that  it  will  print  on  the  plate 
but  will  not  prlnC  on  the  paper  when  the  Job 
is  run.  When  the  plate  is  exposed,  the  cost- 
ing tmder  the  scale  is  overexposed  at  one  end 
and  underexposed  at  the  other.  The  plate- 
maker  can  regulate  his  exposures  by  exposing 
so  that  a  predetermined  number  of  the  steps 
on  this  scale  will  print  solid  on  the  plate. 

sensitized«-any  material  coated  with  an  emulsion 
that  is  sensitive  to  light. 


sensitizer— light-sensitive  solution  used  inplstt 
coatings. 

separation  negatives— negatives  made  through 
appropriate  filters.  Each  carries  densities 
representing  the  value  of  one  of  the  primary 
colors  used  in  full  color  printing. 

separator  finger— metal  finger  or  wire  which 
rides  the  edge  of  the  paper  stack  (in  the  press 
feeder)  to  prevent  moro  than  one  sheet  from 
being  puUed  into  the  press  at  a  time. 

serifs— the  fine  cross  strokes  or  feet  at  the  top 
and  bottom  of  letters. 

shading  sheet— a  transparent  sheet  with  aunl!orm 
pattern  of  dots  cr  other  shapes  used  In  the 
preparation  of  artwork  and  camera  copy^ 

shadow— darkest  areas  of  copy;  lightest  areas  of 
negative. 

shadow  printer— negative  for  prlnf.ir.s:  the  black 
plate  in  duotone  work.  See  aiso  highlight 
printer. 

sheet  detector— device  which  kicks  off  the  im « 
pression  and  ink  and  in  some  cases  ato\}S 
the  feeder  when  a  sheet  fails  to  feed  through 
the  press. 

sheet-fed  presses— presses  which  take  sheets 

rather  than  rolls  of  paper, 
sheet  flattening  bar— a  bar  which  dropa  on  the 

sheet  to  prevent  it  from  buckling  when  it  is 

positioned  by  the  side  guides  on  the  press, 
sheet  guards— long  metal  strips  which  hold 

down  the  sheet  as  it  is  being  carried  down 

the  feedboard. 
sheet  holder  tongue— on  the  lOuge,  a  device 

which  keeps  the  sheets  from  bouncing  away 

from  the  gauge  pins, 
sheet  llne-a  line  drawn  on  the  goldenrod  to 

show  where  the  sheet  will  strike  In  relation 

to  the  plate  as  the  paper  travels  through 

the  press.   The  area  between  this  line  and 

the  gripper  edge  of  the  layout  is  known  as 

the  gripper  plate  margin  or  the  cylinder 

clamp  margin, 
sheetwlse  Imposition— imposition  which  allows 

the  sheet  to  be  pri^;  3d  on  one  side  from  one 

form  and  on  the  back  from  a  different  form. 

The  same  griper  and  side  guide  are  used  on 

both  runs  through  the  press, 
shelf  life— period  of  time  before  deterioration 

renders  a  sensitized  material  unusaUe. 
shellac— a  vamlsh-llke  solution  which  dries 

very  rapidly, 
shlll— a  diagonal  mark  (/).   Also  called  a  vir- 

gule. 

short  ink— ink  of  a  lard-like  consistency. 
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short-scale  film—film  having  an  emuslion  that 
records  a  limited  range  of  tones. 

short  stop  bath— a  dilute  solution  of  acetic  acid 
and  water  used  between  the  developer  and 
fixer  in  film  processing  to  neutralize  the 
alkali  of  the  developer  which  otherwise 
would  be  transferred  to  the  fixer. 

show  through-the  condition  where  printing  on 
one  side  of  a  sheet  can  be  seen  from  the 
other  side. 

shutter— a  mechanical  blade  whichmay  be  opened 
to  admit  light  to  the  camera  or  closed  to 
shut  it  out.  Used  to  regulate  the  length  of 
exposure. 

side  guide— registering  device  which  shoves  or 
pulls  the  sheet  sidewise  to  the  proper  reg- 
istering position  just  before  the  impression 
is  made. 

side  guide  bar-the  bar  to  which  the  side  guide 
is  attached.  When  the  press  is  in  operation, 
this  bar  moves  back  and  forth  toward  the 
center  of  the  feedboard. 

side  stitch— to  flat  stitch  along  the  edge  of  a 
booklet. 

signature-a  sheet  having  a  number  of  pages 
printed  on  both  sides,  usually  in  multiples  of 
4. 

silhouette  halftone-an  outline  halftone. 

silk  screen  printing-type  of  printing  performed 

by  sqeegeeing  paint  through  a  piece  of  silk 

stretched  tautly  over  a  wooden  frame.  The 

nonprinting  areas  are  blocked  out  by  a  stencil 

prepared  manually  or  photographically, 
silver  bromide-a  light-sensitive  salt  used  in 

photographic  emulsions.  Generally  used  for 

enlarging  papers, 
silver  chloride-a  light  sensitive  salt  used  in 

photographic  emulsions.  Generally  used  for 

contact  papers, 
silver  iodine-a  light  sensitive  salt  used  in 

photographic  emulsions  to  modify  sensitivity 

of  other  salts, 
silver  nitrate-compound  used  for  sensitizing 

wet-plate  emulsions, 
silvorprint— photographic    proof    on  silver 

chloride  paper.     Produces  a  brown  print. 

Also  called  Vandyke, 
sizing  (of  paper)  treatment  of  paper  to  resist 

penetration  of  writing  or  printing  ink. 
skelton  cylinder-series  of  evenly-spaced  disks 

or  segments  around  which  the  paper  travels 

as  it  is  caught  by  the  delivery  grippers  and 

carried  to  the  delivery  stack, 
skid— a  wooden  platform  on  which  paper  is 
stacked  in  the  pressi'oom  or  bindery. 


skid  rollers-on  the  Multilith,  rollers  which 
control  the  sheet  as  it  is  carried  down  the 
feedboard. 

slip  sheet— to  place  a  blank  piece  of  paper  on 
top  of  each  printed  sheet  as  it  comes  off  the 
press  to  prevent  ink  from  offsetting. 

slitter— see  cutting  blade. 

slow-down  mechanism-a  device  found  on  some 
offset  presses  which  slows  the  sheets  down 
just  before  they  reach  the  front  guides. 

slug— a  line  of  type  cast  in  one  piece  on  a  letter- 
press typesetting  machine.  Also  a  strip  of 
metal  (6  to  12  points  thick)  used  in  spacing. 

slurred-an  impression  that  is  blurred  or 
smudged  due  to  improper  pressure. 

small  caps— letters  having  the  form  of  capitals 
and  the  height  of  the  body  of  lowercase 
letters.     Used  in  text  to  show  emphasis. 

snake  slip— an  abrasive  stick  used  for  removing 
spots  and  unwanted  lines  from  the  offset 
plate. 

sodium  bicarbonate  (baking  soda)— mild  alkali 
used  to  assist  plate  development. 

sodium  carbonate -accelerator  for  photographic 
developer. 

sodium  hydroxide  (caustic  lye)— powerful  alkali 
used  to  remove  old  images  from  press  plates. 
May  also  be  used  in  washing  glazed  rollers. 

sodium  sulfite— preservative  for  photographic 
developers  (in  anhydrous  state). 

sodium  thiosulfate  (lQi)o)-a  salt  whose  water 
solution  dissolves  the  silver  halides.  It  is 
used  to  remove  the  silver  salts  remaining  in 
film  and  paper  after  development. 

soft-low  photographic  contrast.  Halftone  dots  or 
fine  printing  detail  with  noticeably  vignetted 
edges. 

soft  ink— a  term  used  to  describe  the  consistency 

of  lithographic  inks.  A  long  ink. 
solarization-overexposure  of  film  to  the  point 

that  further  increases  in  exposure  actually 

result  in  less  rather  than  more  density  in  the 

negative. 

solid  matter— lines  of  type  not  separated  by  leads 
or  space. 

soybean  proteinplates-pli..esmade  byaprocass 
similar  to  that  used  for  casein  plates. 

space -a  blank  piece  of  type  used  in  letterpress 
printing  to  produce  white  space  between 
words. 

specific  gravity— ratio  of  density  of  a  material 
to  water. 

speed  (emulsion)-degree  of  sensitivity  to  light 
Speedball  pen  point-artist's  lettering  pen  point. 


541 


LITHOGRAPHER  3  &  2 


.specular  light«-light  waves  reflected  in  only  one 
direction. 

spherical  aberration«-poor  central  definition 
caused  tay  the  curved  surface  of  the  lens. 

spiral  binding— a  patented  bookbinding  process. 

split  fountain-the  system  that  permits  two 
colors  of  ink  to  be  run  simultaneously  from 
one  fountain. 

split  gear— on  some  offset  presses,  a  gear 
composed  of  two  sections  held  together  by 
locknuts.  Each  section  is  set  separately  to 
eliminate  gear  play. 

spot  sheet— in  letterpress  work,  a  sheet  of 
super  calendered  book  paper  with  pieces  of 
tissue  psgper  pasted  to  it  to  compensate  for 
low  spots  in  the  form;  as  make  ready  placed 
under  the  drawsheet  of  a  letterpress  pack- 
ing. 

spotting  out— fine  opaquing  to  remove  pinholes 
or  other  small  transparent  defects  from  a 
negative. 

square  finish  halftone— a  square  or  oblong  half- 
tone. 

square  serif— name  applied  to  modernistic  style 
of  type. 

squeegee— a  device  with  a  blade  of  rubber  or 
leather  for  drying  or  squeezing  off  excess 
water. 

stacker— the  delivery  unit  of  the  folding  mach- 
ine. 

staging— protecting  certain  areas  of  the  plate 
from  etching  operations  by  painting  or  stop- 
ping out  with  a  protective  fluid  such  as 
varnish  or  shellac. 

stapling— see  stitching. 

static— electrical  charge  caused  by  friction  in 
dry  paper  stock. 

static  eliminator— an  attachment  for  printing 
presses  and  related  equipment  designed  to 
remove  static  electricity  from  the  paper  to 
avoid  ink  offsetting  and  trouble  with  the 
paper. 

stayflat— a  nondrying  sticky  substance  similar 
to  the  coating  on  cellulose  tape.  It  is  coated 
on  a  piece  of  glass  and  used  to  hold  film 
during  exposure. 

step-and-repeat  work— two  or  more  exposures 
made  on  the  same  plate  from  a  single  nega- 
tive by  moving  it  about.  Also  done  with  a 
photo- composing  machine. 

stereotype— in  letterpress  work,  a  metal  cut  or 
plate  cast  from  a  mold  or  matrix  which  has 
been  made  up  from  an  original  type  form  or 
engraving. 

erJc  ^ 


stick— a  three-sided  metal  device  used  by  the 
compositor  when  he  is  setting  letterpress 
type  by  hand. 

stitching— fastening  the  pages  of  a  booktogether 
with  wire  stitches.  Staplers  use  individual 
staples  while  the  stitcher  is  fed  from  a  con- 
tmuous  roll  of  wire. 

stock  sheet— a  standard-size  sheet  which  is  kept 
in  stock  and  cut  to  smaller  sheets  as  re- 
quired. 

stone— in  letterpress  work,  metal  or  stone* 
topped  composing  table  on  which  type  forms 
are  locked  for  the  press.  In  lithography,  a 
piece  of  limestone  from  which  the  impres- 
sions are  pulled. 

stop-out  solution— solution  used  to  make  dele- 
tions on  positive  working  plates. 

straight  matter— type  composition  consisting  of 
line  after  line  set  to  the  same  width  in  the 
same  size  and  style  of  type. 

stream  feeding— a  term  applied  to  presses  in 
which  the  sheets  are  fed  through  in  a  con- 
tinuous overlapping  stream  instead  of  being 
fed  through  a  sheet  at  a  time. 

strip— to  fit  two  or  more  negatives  together  on 
a  goldenrod  flat.  Also  to  remove  a  film 
emulsion  from  its  base. 

strip  :  -same  as  insert. 

stripper  fingers— metal  fingers  on  the  delivery 
end  of  the  press  that  strip  the  paper  from  the 
delivery  grippers. 

stripping  (of  press  rollers)— refusing  to  take 
ink. 

stripping  film— filih  having  an  emulsion  which 
peels  from  the  base  after  a  few  minutes  in 
warm  water. 

subliming— the  change  of  state  directly  from 
solid  to  gaseous. 

substance— standard  by  which  business  papers 
(bond,  ledger,  manifold,  duplicator,  and 
mimeo)  are  weighed.  Basis  is  500  sheets 
(commercial  standard)  or  1 ,000  sheets 
(Government  standard),  17''  x  22.'' 

subtractive  color  process— process  of  forming 
colors  by  mixing  pigments  which  absorb 
certain  colors  and  reflect  others.  See  also 
additive  color  process. 

suckers— vacuum  fee^  used  on  press  for  lifting 
paper  and  moving  it  forward. 

suction  head—a  rotating  suction  wheel  found  on 
some  offset  presses  and  on  some  folding 
machines.  See  oscillating  suctionhead. 

suction  wheel-on  the  folder,  a  revolving  wheel 
which  forwards  the  paper  to  the  conveyor 
tapes. 
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sulphate  pulp-pulp  used  in  making  papers  re- 
quiring high  tear  strength. 

sulphite  pulp— pulp  used  in  making  papers  re- 
quiring long  fibers. 

sulphur— a  substance  sometimes  used  with 
French  chalk  to  relieve  tackiness  of  the 
blanket 

sununer  rollers— bard,  composition  letterpress 
rollers  used  in  summer  or  warm  climates. 

superimpose— to  position  negatives  or  positives 
on  a  new  flat  that  is  prepared  directly  over 
another  flat  to  obtain  exact  agreement  and 
registration  between  them.  This  is  fre- 
quently done  when  stripping  up  complemen- 
tary or  color  flats. 

surface  plates-plates  having  a  flat  image  on 
the  surface  of  the  metal,  as  albumin  or 
presensitized  plates. 

surprint— a  print  from  a  second  negative  super- 
imposed over  a  print  from  the  first 

suspended  pressure-on  the  folding  machine, 
term  used  to  describe  rollers  set  apart  to  the 
exact  thickness  of  the  signature  beingfolded. 

swing  gripper— insertion  device  usedformoving 
the  paper  stock  into  the  cylinder  grippers 
after  it  is  stopped  by  the  front  guides  at  the 
end  of  the  feedboard. 

tabular  matte  r-t3rpe  set  in  table  or  statistical 
form. 

tack  (ink)— stickiness  or  pull. 

tail  brushes— on  the  offset  press,  brushes  which 
ride  on  the  tail  edge  of  the  sheet  to  prevent 
it  from  bouncing  away  from  the  front  guides. 

tail  guides-small  metal  posts  which  are  set 
against  the  back  edge  of  the  paper  pile. 

tail  wheels— see  driver  wheels.  ' 

talc  (talcum  powder)-see  magnesium  silicate. 

tan— to  render  colloids  (such  as  the  albumin 
plate  coating)  insoluble  by  chemical  or  light 
action. 

Teflon  roller  covers— transparent,  flouro- 
carbon,  resinous  sleeves,  used  as  covers  for 
the  ink  rollers  on  the  offset  press. 

text— main  body  of  a  story  or  publica^  ^on.  Also 
a  class  of  type,  such  as  Old  Englis... 

thermograply— creatiiig  a  iraised  image  byusing 
a  powdered  resin  sprinkled  on  wet  ink  and 
swollen  and  fused  by  heat 

thicken— to  make  dense  or  viscous  in  consist- 
ency. 

thin  negative-negative  low  in  photographic  den- 
sity. 

throwing  in-distributing  type. 
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throw-off  lever-lever  on  platen  presses  used 
to  throw  off  the  impression  when  none  is 
desired. 

thumbnail  sketches— small  sketches,  quickly 
drawn  to  determine  the  best  layout  for  a  job 
or  piece  of  artwork. 

time-temperature  method— developing  film  for 

a  specific  time  in  developer  at  a  specific 

temperature, 
tint— a  form  of  scum  appearing  uniformly  over 

the  press  plate.  Also  a  reduction  of  a  solid 

color. 

tint  block— a  halftone,  benday,  or  solid  back- 
ground, usually  in  a  light  color  or  tint 

tongue— on  platen  presses,  a  part  of  the  gage 
pin  which  overlaps  the  edge  of  the  paper* 

toning— unwanted  tone  appearing  inthenonimage 
areas  of  a  plate  due  to  bright  lighting  of  the 
platemaking  area  or  accidental  exposure. 

tooth— pitted  or  rough  surface,  as  tooth  in  metal 
plate  or  drawing  paper. 

transfer  cylinder-(l)  insertion  device  or  (2) 
cylinder  used  in  transferring  sheet  from  one 
printing  unit  to  another  on  multicolor 
presses.  See  insertion  device. 

translucency— the  ability  of  certain  materials  to 
transmit  light  without  being  actually  trans- 
parent. 

transmission— the  percentage  of  light  permitted 
to  pass  through  the  negative. 

transmission  copy— copy,  such  as  slides  and 
transparencies,  which  is  photographed  by 
light  transmitted  through  (rather  than  re- 
flected from)  the  copy.  See  reflection  copy. 

transparency— a  positive  copy  on  glass  or  film 
in  color  or  in  black-and-white. 

transparent  proofs-proofs  pulled  on  acetate  or 
cellophane. 

trap-ability  of  an  ink  to  accept  and  hold  suc- 
ceeding colors  when  several  colors  are  to  be 
run. 

trim  line— the  line  ruled  on  a  layout  to  denote 

the  limits  of  the  finished  page, 
trimetal  plate— offset  press  plate  consisting  of 

three  layers  of  metal, 
trucks— bearers  which  support  the  rollers  on  a 

platen  press, 
tumbler  grippers-type  of  grippers  found  on  the 

impression  cylinder  of  some  presses, 
tumbuckle— a  long  metal  collar  or  sleeve  with 

screw  threads  at  the  ends  for  tightening  or 

drawing  together  two  sections  of  a  rod. 
turpentine    (turps)— semivolatile  oil  obtained 

from  pine  trees  and  other  coniferous  trees. 
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Used  as  ink  solvent  and  cleaning  fluid.  It 
readily  attacks  rubber. 

tusche--a  liquid  greasy  ink  used  for  hand  work 
and  correction  on  litix)graphic  plates. 

two-hand  clutch— a  safety  device  found  on  some 
power  paper  cutters  which  requires  the  op- 
erator to  use  both  hands  when  throwing  the 
cutter  in  gear  to  make  a  cut. 

two-up— two  identical  printing  images  on  a  press 
plate.  Usually  made  by  preparing  the  flat  so 
it  can  be  exposed  successively  in  the  two  re- 
quired locations. 

two  sheet  choke-*see  caliper. 

tympan— the  drawsheet  and  packing  covering  the 
platen  on  a  platen  press,  ^soaname  applied 
to  a  type  of  oiled  paper  used  as  impression 
sheets  on  cylinder  and  platen  presses. 

tympan  bail— clamp  which  holds  drawsheet  taut 
against  the  platen. 

type— blocks  of  metal  or  wood  having  raised 
characters  which  may  be  inked  and  repro- 
duced by  pressing  against  a  sheet  of  paper. 

type  family— group  of  type  faces  which  are 
similar  though  not  exactly  alike  in  design. 

type -high— standard  height  of  all  type  and 
letterpress  cuts.  (0.918  inch.) 

type  series— different  sizes  of  the  same  type 
face. 

typography— the  art  of  printing  with  type,  in- 
volving the  style,  arrangement,  and  ap- 
pearance of  the  printed  page. 

Ulano  Rubylith— trade  name  for  an  acetate 
sheet  having  a  colored  coating  which  can  be 
peeled  off  in  image  areas.  Used  instead  of 
*  goldenrod  paper  in  stripping  operations. 

undercut  section  (or  press  cylinders)— a  re- 
cessed section  between  the  bearers  designed 
to  allow  for  the  thickness  of  the  plate  or 
blanket. 

undercutting— undermining    thin   lines  and 
screened  areas  in  platemaking  operations 
or  (by  fountain  solution)  on  the  press. 

undertongues- metal  sheet  rests  which  extend 
from  below  the  edge  of  the  feedboard  on 
some  offset  presses.  The  front  guides  are 
positioned  over  these  tongues. 

uppercase— the  capital  letters  of  a  type  face. 

U.S  P.— abbreviation  for  United  States  Pharma- 
copoeia, the  American  standard  for  purity 
and  strength  of  many  chemicals. 

vacuum  back— a  hinged  flat  metal  plate  attached 
to  the  back  of  the  camera  with  a  series  of 
concentric  vacuum  channels  which  hold  the 
film  in  place  by  suction  during  the  exposure. 
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vacuum  pump— pump  which  supplies  suction  and 
Uast  for  separatuig  and  feeding  sheets  into 
the  automatic  press. 

value—when  pertaining  to  color,  the  measure 
of  lightness  and  darkness. 

Vandyke— see  silverprint. 

Varitsrper— a  composing  machine  having  a  key- 
board similar  to  that  of  a  tjrpewriter  which 
gives  typed  matter  an  appearance  similar  to 
printers'  type. 

varnish— substance  used  as  a  vehicle  or  base  in 
the  making  of  inks.  May  consist  of  boiled 
linseed  oil  or  resins. 

vegetable  blacks  (ink)— pigment  made  calci- 
nation of  grape  husks,  wine  twigs  and  wood, 
old  wine  casks  and  other  similar  materials. 

vehicle— liquid  used  to  bold  pigments  together 
in  ink.  See  varnish. 

vertical  camera— process  camera  used  in  re- 
production work.  So-called  because  the  bel- 
lows extends  vertically  instead  of  horizon- 
tally. 

vibrating  rollers— see  oscillating  rollers. 

Videocomp— electronic  t3rpesetting  machine 
marketed  fay  RCA. 

vignette— type  of  halftone  which  has  softened 
"feathered*  outlines  that  blend  into  the  sur- 
rounding white  space. 

viscosity— measure  of  resistance  of  fluid  to 
motion;  sluggishness. 

Visi-type— alphabet  printed  on  acetate.  Used 
for  stick-up  lettering. 

volatile— readily  evaporated  when  exposed  to 
air. 

Wale  floating  nozzle— special  blast  pipes  used 

on  some  presses, 
walk  off— image  fades  out  on  press  during  the 

run. 

walking  the  plate— twisting  the  plate  on  the 
cylinder  to  straighten  the  image  on  the 
sheet. 

warm  colors— colors  like  red,  orange,  and 
yellow  which  excite  the  eye. 

Warnold  process— method  of  diffusing  halftone 
dots  on  negatives  to  give  a  continuous-tone 
effect  when  copying  halftone  clippings. 

wash  drawing— a  water  color  drawing  which 
must  be  reproduced  as  a  halftone. 

wash-out— to  remove  the  ink  from  the  image  on 
the  plate  with  lithotine  or  other  solvent. 

wash-up  attachment— a  device  for  washing  the 
rollers  without  removing  them  from  the 
offset  press. 

Waterhouse  stops— blades  having  round  or  odd- 
shaped  openings.  They  may  be  inserted  into 
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the  filter  slot  of  the  lens  and  used  instead  of 
the  lens  diapbragin  to  produce  special  effects, 
vatermark^a  design  impressed  into  some  types 
of  paper  by  a  -dandy  roller*  during  manu- 
facture. Lettering  of  a  watermark  should 
read  from  left  to  right  when  the  Job  is 
printed;  on  U.S.  rag  bond  papers,  the  eagle 
should  face  to  ibe  left. 

water^motion  control  screw— on  the  17"  x  22'' 
ATF  press,  a  screw  for  regulating  the  length 
of  time  the  ductor  roller  is  in  contact  with 
the  fountain  roller. 

water-on  lever— on  some  ATF  presses,  a  lever 
for  moving  the  dampener  form  rollers  to  or 
away  from  the  plate. 

water  stof^s-small  metal  fingers  with  rubber 
blades.  They  are  attached  to  the  fountain  of 
some  offset  presses.  When  placed  against 
the  fountain  roller,  they  squeeze  off  some  of 
the  water  and  thereby  reduce  the  supply 
reaching  the  dampeners. 

water-to-ink  dampening  system-dampening 
system  found  on  some  presses  in  which  the 
water  and  ink  are  both  fed  to  the  plate  from 
the  same  set  of  form  roLers. 

wave  length  (of  light  waves)— the  distance  from  a 
point  on  one  light  wave  to  a  corresponding 
point  on  the  next  wave, 

waxing  machine— machine  used  for  waxing  the 
back  of  material  to  be  pasted  up  for  camera 
copy.  Used  instead  of  rubber  cement. 

web  press— a  large  rotary  press  that  prints 
from  a  continuous  roll  of  paper  called  a  web. 

wedge  gage-a  wedge  used  for  determining 
screen  distance  and  parallelism. 

wet  olate-a  photographic  glass  plate  prepar^ 
Dy  flowing  with  collodion  and  sensitizing  in  a 
silver  nitrate  bath*  Must  be  exposed  and 
processed  while  still  wet. 

wet-strength  papers-a  paper  which  retains 
more  than  15  per  cent  of  its  dry  strength 
when  completely  wetted  with  water. 

wetting  agent- chemicals  used  to  promote  uni- 
form wetting  and  drying. 

whirler— plate  coating  machine. 

winding  stock— jogging  stock  to  introduce  a 
blanket  of  air  between  the  sheets* 

winter  rollers-soft,  composition  letterpress 
rollers  suitable  for  cold  climates. 


wipe-on  plates-plates  coated  by  wiping  with  a 

swab  of  cheesecloth  or  specially  treated 

cotton  saturated  with^an  albumin  solution 

or  diazo  compound.  ^ 
wipes-lint-free  wiping  material  in  the  form  of 

a  pad  used  in  platemaking  operations, 
wire  side-the  rough  side  of  paper  stock  which 

was  against  the  wire  mesh  in  the  paper 

making  machine.  See  felt  side, 
working  areas-the  image  areas  of  a  lithographic 

plate. 

work  and  back— see  sheetwise  imposition. 

work  and  flop  or  work  and  tumMe— printing  the 
second  side  of  the  sheet  (using  the  same 
press  form)  ly  turning  the  sheets  over  from 
gripper  to  back,  using  the  same  side  guide 
for  the  second  run. 

work  and  turn-printing  the  second  side  of  the 
sheet,  using  the  same  press  form,  by  turning 
the  sheets  from  left  to  right,  using  the  same 
gripper  edge. 

work  order-specification  sheet  attached  to  the 
job. 

worm  screw— a  screw  having  teeth  that  thread 
into  the  teeth  of  a  gear. 

Wratten— trade  name  for  Eastman  Kodak  fUters. 

W.'ico— mechanical  lettering  device. 

wrong  font— a  piece  of  type  inserted  by  error 
which  does  not  match  the  style  or  size  of 
the  other  letters  in  a  line  or  a  word. 
Usually  marked  ^'wf*  by  the  proofreader. 

xenon  arc  light-light  emitted  from  a  xenon 
gas-filled  tube.  It  is  pdsed  at  120  times  a 
second  but  appears  as  continuous  light. 

xerographic  printing  ft}ronounced  zero- 
GRAF-ic)— process  by  which  the  image  is 
transferred  by  a  light-sensitive  electro- 
static charge  on  a  special  base. 

Xerox— trade  name  for  equipment  used  in  xero- 
graphic printing. 

zinc-oxide  coating— photoconductive  material 
which  becomes  light-sensitive  when  charged 
with  electricity,  used  as  plate  coating  in 
some  electrostatic  platemaking  processes* 

Zip-A-Tone— a  waxed  sheet  of  cellophane  on 
which  benday  or  other  shading  patterns  have 
been  priiited.  Used  as  a  shading  medium 
for  line  drawings. 

zography— three  dimensional  printing. 
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A^B,  Dick  Offset  Duplicator,  Model  350, 
>:340-357 

:    aquamatic  unit,  343 

automatic  feeder,  317-351 
blanket  cylinder,  343 
chain  delivery,  351 
delivery  unit,  351 
inkit^  unit,  342 
introduction,  340 
Model,  360 

operator's  controls,  340-342 

plate  cylinder,  344-347 

press  adjustments,  352 

press  maintenance,  357 

securing  the  press,  354 

speed  control,  351 

step-by-step  operations,  355-357 

wash-up  operations,  353 
Acidity  and  Alkalinity  Measuring,  139 
Acids,  Bases  and  Salts,  138 

measuring  acidity  and  alkalinity,  139 
Adjustments,  Press,  332-335 
Administration,  Shop,  479-504 
Advancement,  Rating,  13 
Agitation,  196 
Aquamatic  unit,  343 
Artwork  Preparation,  75-94 

color  work,  88 

instructions  to  cameraman,  90 
kinds  of  copy,  75 
paste-up,  91 
ATF  20  and  20A  Presses,  358-392 
chief  20A,  380-388 
dampening  system,  373 
dampening  unit,  388 
delivery  unit,  374-380 
feeder  control  lever,  358-360 
feeder  unit,  360-368 

blower  tubes,  363 

caliper,  364 

conveyor  tapes,  364 


ATF  20  and  20A  Presses  (continued) 
forwarding  rollers,  364 
front  guide  adjustments,  366 
front  guides,  365 
gripper  margin,  366 
loading  stock,  360 
pile  height  governor,  362 
separator  fingers,  364 
setting  side  guide,  367 
sheet  controls,  364 
sheet  detector  finger,  365 
side  guides,  367 
sucker  feet,  363 
tail  guides,  361 
undertongues,  365 

inking  system,  374 

introduction,  358 

printing  unit,  368-373 

impression  cylinder,  373 
mounting  the  blanket,  368 
mounting  plate,  369-371 
positioning  image,  372 
quick-change  plate  clamps,  371 

speed  control,  358 

starting  and  stopping  the  press,  358 

simimary  of  operations,  389-392 
Automated  Cameras,  126-134 

darkroom  equipment,  126 

darkroom  sinks,  l27 

densitometers,  127-129 

film  cabinet,  131 

film  dryers,  131-134 

film  processors,  127 

photoelectric  densitometers,  129 

safelights,  130 

timers,  134 

visual  densitometers,  129 
Automatic  Counter,  331 
Automatic  Exposure  Computers,  l93 
Automatic  Feeder  for  A,B,  Dick  Offset 
Duplicator,  Model  350,  347-351 

buckle  control  knob,  350 

caliper,  350 

forwarding  rollers,  350 
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Automatic  Feeder  for  A.B,  Dick  Offset 
Duplicator,  Model  350  (continued) 

paper  levelers,  349 

paper  weight,  349 

pile  height  control,  349 

settir^  feeder,  348 

sheet  detector  fingers,  350 

sucker  feet,  350 
Automatic  Feeder  for  Multilith  1250. 
323-331 

adjusting  caliper,  328 

adjusting  suction  and  blast,  326 

Cim  band  adjustment,  330 

control  lever  and  sheet  detector,  33i 

front  guides  9  329 

loadii^  feeder,  325 

pile  height  control,  327 

pullout  rollers,  328 

separator  fingers,  327 

sheet  controls,  329 
Automatic  Feeder  for  Offset  ^ress, 
293-301 

caliper,  297 

conveyor  tapes,  298 

flap  shaft,  296 

forwarding  rollers,  297 

front  guides,  299 

inseiiion  devices,  299 

loading  the  feeder,  295 

pile  height  governor,  296 

separator  fingers,  296 

sheet  cotrols,  298 

sheet  detector  fii^r,  300 

sheet  flattening  bar,  300 

slide  guides,  299 

slowdown  mechanism,  300 
suction  and  blast  adjustments,  296 
Autmatic  Feeder  Presses,  466 
Automatic  Joggers,  302 
Autopositive  and  Duplicating  Filmr>, 
155 

Autoscreen  Film,  210 
making  exposure,  210 

B 

Bases,  Photographic,  l4i 
Bases,  Salts,  and  Acids,  138 
Basic  Exposures,  182-190 
Basic  Flash  Exposure,  186 
Basic  Main  Exposure,  184-186 
Basic  Size  and  Basis  Weight  of  Paper. 
397-400 

bulk  and  caliper,  400 

equivalent  weight,  398-400 
Bellows,  116 


Bindery  Equipment,  422-443 
Bindery  Safety,  422 
Binding  and  Padding,  437-439 
Binding,  Spiral  and  Plastic,  440-442 
Blanket  Care  of  Miltilith  1250,  337 
Blanket  Cylinders,  322,  343 
Blast,  382 

Blast  and  Suction  Adjustments,  296 

Bleed  Illustration,  87 

Blower  Tubes,  363 

Boards  and  Control  Cards,  491 

Book  Papers,  401 

Bookwork  Impositions,  230 

Borders  and  Ornamentation,  31-34 

Bristols  and  Cards,  403 

Buckle  Control  Knob,  350 

Bulk  and  Caliper  of  Paper,  400 

Business  Papers,  401 

C 

Caliper,  397,  350,  364 
Caliper  Adjustment,  328 
Caliper  and  Bulk  of  Paper,  400 
Cam  3and  Adjustment,  330 
Camera  Components,  114-124 

bellows,  116 

camera  lam^js,  I2l-i23 

copyboard,  li4 

focusing  controls,  Il8-l2i 

ground  glass,  116 

halftone  screen  holders,  118 

lensboard,  114 

vacuum  back,  ii7 

Camera-Direct  Plates,  251-253 
Camera  Lamps,  I2l-l23,  265 
Cameraman's  Daily  Dozen,  167 
Camera,  Process,  99-101 
Camera-Processor,  3M,  261 
Cameras,  Automated,  126-134 
Cameras,  Vertical  Process,  1 24-1 26 
Carbonless  Papers,  402 
Cards  and  Bristols,  403 
Caring  for  Paper,  405-407 

static,  407 
Chain  Delivery,  332,  351 
Character  Counting,  38-40 
Chemistry  of  Photographic  Emulsions, 
139-141 

Chemistry  and  Photography,  138 
Chief  20A,  380-388 

blast,  382 

delivery  unit,  384 

feeder  unit,  380- 3b2 

front  guide,  382 

inking  unit,  384-38 


547 


LITHOGRAPHER  3  &  2 


Chief  20A  (continued) 

plate  and  blanket  cylinders,  382-384 
side  guide,  382 

stock  thickness  adjustment,  384 

suction,  382 
Classes  of  Type,  27-31 
Classification  Categories,  484-486 

confidential,  485 

secret,  485 

special  markings,  485 

top  secret,  485 
Classified  Material,  308 
Classified  Material  Destruction,  489 
Classified  Material  Handling,  481 

preparation  and  marking,  485 
Classified  Matter,  168 
Coating,  396 

Cold  Type  Composition,  36-74  ,  500 
Collating,  437 
Color,  410-416 

color  harmony,  414 

letterpress  inks,  414-416 

mixing  inks  for  color,  412-414 

subtractive  color,  412 
Colored  Copy,  165-167 
Color  Harmony,  414 
Color  Reproduction  Negatives,  165 
Color  Sensitivity,  142 
Color  Separation,  202-206 

combination  work  and  tints,  204 

masking,  204,  206 

proofs,  204 

reverse  lettering,  206 

splicii^  negatives,  205 

surprinting,  205 
Color  Stripping,  242-244 
Coldr  Work,  88-90 

color  blocks  and  tint  areas,  88 

halftone  color  separation,  90 

overlapping  colors,  89 
Combination  Copy,  87 
Combination  Work  and  Tints,  204 
Composition,  Cold  Type,  36-74 
Composition,  Display,  59-62 
Computer,  Kodak  Halftone  Negative, 
190-193 

Computers,  Automatic  Exposure,  193 
Computer  Use,  477 
Confidential,  485 
Contact  Printers,  135 
Contact  Screen,  177 
Contact  Screen  Care,  208 
Contact  Screen,  Magenta,  178-182 
Contemporary  Type,  28-31 
Control  Cards  and  Boards <  491 
Conveyor  Tapes,  298,  364 


Copyboard,  115,  264 
Copy  Fitting,  36-40 

character  counting,  38-40 

scaling  wheel,  36-38 
Copy  Kinds,  75-88 

combination  copy,  87 

line  work,  75-81 

special  effects,  87 

tone  copy,  81-87 
Copyrighted  Materials,  490 
Correction  Making,  74 
Corrections  (Negative)  and  Stripping, 
217-245 

Counter,  Automatic,  33l 

Counterfeiting  and  Fraud,  490 

Covers,  403 

Cropping  Halftones,  222 

Cross  Carriers,  431 

Custodians,  486 

Custody,  486-488 

access  and  dissemination,  487 

accountability,  487 

combinations,  486 

custodians,  486 

eligibility  standards,  487 

emergency  planning,  487 

numerical  evaluation  system,  486 

security  clearance,  487 

storage,  486 
Cuts,  letterpress,  4/2-475 
Cutting  Tools,  219 
Cutters,  Paper,  423-428 
Cylinder,  Blanket,  322 
Cylinder  Grippers,  Impression,  301 
Cylinder,  Presses,  4,  288-293 

D 

Daily  Dozen,  Cameraman's,  167 
Dampening  (Repelex)  System, 
317-321 

Dampening  Systems,  282-288,  373 
fountain  solution,  284 
paper  covers,  285-287 
roller  covers,  285 
water  feed  ratchet,  284 
water  and  ink  balance,  285 
water  stops,  284 

water-to-ink  roller  dampening  systems, 
287 

Dampening  Unit,  388 
Darkroom  Equipment,  126 
Darkroom  Safety,  137 
Darkroom  Sinks,  127 
Deep  Etch  Plates,  254 
multimetal  plates,  254 
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Definitions  of  Security  Terms,  481-484 
Deflectors,  43l 
Delivery,  Chain,  332 
Delivery  Units,  30l,  35l,  374-380,  384 
automatic  joggers,  302 
delivery  platform.  302 
Densitometers,  127-129 
photoelectric,  129 
visual,  129 
Destruction  of  Classified  Material,  489 
methods  of  destruction,  489 
records,  489 
Developer,  149 
Developer  Strength,  194-196 
Developing  by  Inspection,  196-202 
dropping  out  whites,  202 
elliptical  <chain  dot)  gray  contact 

screens,  199 
gray  contact  screens,  198 
respi  contact  screens,  199 
round  dot  screens,  199 
screened  positives,  198 
special-effect  screens,  199-202 
Developing  Time,  196 
Development,  194 
Difficulties,  ink,  4l7-42l 
Direct  Image  Masters,  40 
Direct-Image  Plates,  253 
Display  Composition,  59-62 
hand  lettering,  59 
mechanical  lettering,  60-62 
pastedown  lettering,  62 
photoletterii^  machines,  62 
pressure-transfer  letterii^,  62 
Distributing  Type,  455 
Double  Printing,  237-239 
attaining  register,  237 
film  register  marks,  237 
pin  register,  238 
printing  on  film,  238 
Drill,  papijr,  442^ 
Driography,  253' 
Dry  Offset  Presses,  276 
Duplicating  and  Auto  Positive  Filmo,  155 
Duplicator,  A.B.  Dick  Offset,  Model  350. 
340-357 


Early  Plates,  246 
Electrostatic  Plates,  248-250 
Emulsion  Chemistry,  Photographic. 
139-141 
Emulsions,  Film,  142-148 
Engraving,  Negative,  222 
Enlisted  Rating  Structure,  13 


Envelopes,  404 
Equipment,  Bindery,  422-443 
Equipment  Maintenance  Duties,  494 
Equipment  and  Materials,  Strippine. 
217-222 

Equipment,  Photographic,  95-137 
Equipment,  Photographic  Printing,  134-137 
Estimating  Job,  497-500 
Evaluation  System,  Numerical,  486 
Exposure  Computers,  Automatic,  193 
Exposures,  Basic,  182-190 
basic  flash  exposure,  186 
basic  main  exposure,  184-186 
highlight  (bump)  exposure,  187 
tone  correction,  188-190 


Face  and  Grain,  Paper,  397 
Feeder,  Automatic,  293-301,  323-331 
Feeder  Control  Lever,  358-360 
Feeder,  Kluge,  466-472 
Feeder  Presses,  Automatic,  466 
Feeder  Unit,  360-368,  380-382 
Film,  141 

Film.  Autoscreen,  2l0 
Film  Cabinet,  131 
Film  Dryers,  131-134 
Film  Emulsions,  142-148 

characteristic  curves,  147 

color  sensitivity,  142 

contrast,  143 

kinds  of  film,  144 

speed,  145 

types  of  exposures,  146 
Film  Processing,  148-154 
Film  Processors,  127 
Film  Register  Marks,  237 
Films,  Duplicatii^  and  Auto  Positive,  155 
Filmfl,  Training,  2i 
Filters,  Il2-ll4,  266 
Finishing,  396 
Fire  Protection,  308 
Fitting  Copy,  36-40 
Flap  Shaft,  296 
Flare, li2 

Flash  Exposure,  Basic,  186 
Flatbed  Presses,  4 
Flat  Stripping,  223-229 
Focal  Length,  105 
Focusing  Controls,  ll8-12l 
Folders,  Types  of  428 
Folding  Impositions,  432 
Folding  Machines,  428-432 

cross  carriers,  43i 

deflectors,  43i 
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Folding  Machines,  (continued) 

feeder  units,  428 

folding  impositions,  432 

folding  unit,  430 

register  table,  429 

scoring,  431 

stacker,  432 

types  of  folders,  428 
Foldii^  Machines,  Table  Top,  432-436 
Fold  Plates,  433 
Fold  and  Trim  Marks,  235 
Form  Locking,  456-458 
Forwarding  Rollers,  297,  350,  364 
Fountain  Keep,  279 
Fountain  Solution,  284 
Frames,  Printing,  134 
Fraud  and  Counterfeiting,  490 
Front  Guides,  299,  329,  365,  332 

G 

Gang  Layouts,  229-237 

bookwork  impositions,  230 
fold  and  trim  marks,  235 
imposition  charts,  230 
preparing  the  flat,  233-235 
sheetwise  impositions,  231 
splicing  negatives  together,  236 
stripping  bleeding  images,  235 
work  and  tumble  impositions,  233 
work  and  turn  impositions,  232 

Gathering,  436 

Glass  Halftone  Screen,  172-177 

exposure  time,  175 

multiple  e:q)osures,  173-175 

screen  angle,  176 
Glass  Plates,  141 

Glazing  and  Stripping,  416 
Goldenrod,  2l7-2l9 
Gothic  Type,  28 
Grain  and  Face,  Paper,  397 
Gripper  Margins,  224,  366 
Grippers,  Impression  Cylinder,  301 
Ground  Glass,  116 

H 

Halftone  Color  Separation,  90 
Halftones,  Cropping,  222 
Halftone  Negative,  171-216 
Halftone  Negative  Computer,  Kodak, 
190-193 

Halftone  Negative  Difficulties,  Table  8-1, 
213-216 

Halftone  Positives,  207 
Halftone  Rescreening,  208 
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Halftone  Screen,  Glass,  172-177 

Halftone  Screen  Holders,  118 

Hand  Lettering,  59 

Handlii^  Classified  Material,  481 

Handpunch,  443 

Handset  Composition,  500 

Harmony,  Color,  414 

Headliner,  62-71 

Heavy  Stock  Running,  339 

Highlight  (Bump)  Exposure,  187 

I 

IBM  Magnetic  Tape  Selectric  Typewriter, 
57 

IBM  Proportional  Spacing  Machine,  49-55 

Model  D,  54 
IBM  Selectric  Typewriter,  55-59 
Image  Formation,  101-103 
Image  Masters,  Direct,  40 
Imposition  Charts,  230 
Impositions,  230-233 

bookwork,  230 

sheetwise,  231 

work  and  tumble,  233 

work  and  turn,  232 
Impression  Cylinder,  293 
Impression  Cylinder  Grippers,  301 
Imprest  Fund,  495 
Ink,  407-410 

additives,  408 

body,  409 

drying  of  inks,  409 

mixing  inks,  410 

pigments,  408 

properties  of,  409 

tack,  409 

vehicles,  407 
Ink  Feed  Ratchet,  280-282 
Inking  System.  278-282,  32l,  374 

fountain  keys,  279 

ink  feed  ratchet,  280-282 

ink  roller  covers,  282 

raising  and  lowering  form  rollers,  278 
Inking  Unit,  342,  384-388 
Ink  and  Paper,  393-421 
Ink  Roller  Care,  416 

glazing  and  stripping,  416 
Ink  Difficulties,  417-421 

teflon  roller  covers,  416 
Ink  Roller  Covers,  282 
Insets,  87 

Inspection  Developing,  196-202 
Intaglio  Printing,  2 
Intensification,  154 
Inventory  Report,  Shipboard,  480 


Inverse  Squares  Law,  106 
Investigations,  Personnel  Security.  488 
Italic  Type,  28 


Job  Estimating,  497-500 

for  offset,  499 
Job  Planning,  22-35 

dummy  making,  24 

layout,  23 

specification  sheets,  25 
Joggers,  Automatic,  302 
Justifying  Lines,  460 
Justowriter,  58 


Kinds  of  Copy,  75-88 

Kinds  of  P^r,  400-404 

Kinds  of  presses,  274-278  ,  458-466 

dry  offset  presses,  275 

multicolor  presses,  276 

Navy  presses,  277 

numbering  machines,  466 
^    open  platen  presses,  459 

parts  and  accessories,  461 

sheet-fed  presses,  274-276 

size  and  types  of  press,  274 

tympan,  459 

web  presses,  274 
Kluge  Feeder,  466-472 

blast  adjustment,  470 

delivery  table,  471 

final  adjustment  of  air  release  valve 

470  ' 

inking  system,  471 
Kluge  model  D,  471 
loading  magazine,  470 
•makeready  operations,  467 
operation  of,  466 
putting  a  form  on  press,  467 
setting  air  release  valve,  469 
setting  delivery  arm.  469 
setting  magazine,  469 
setting  sucker  feet  on  feed  arm 
468 

sheet  holder  tongue,  468 
Kluge  Model  D,  471  " 
Kodak  Halftone  Negative  Computer  U193 
Kodak  Photo  Resist  Plates,  253 


Layout^  23 

Layouts,  Gang,  229-237 


Layout  of  Shop,  496 
Legibility  Factors,  34 
Lens,  101-112 
flare,  112 
F-numliers,  107 
focal  length,  105 
focusing,  103-105 
image  formation,  101-103 
inverse  squares  law,  106 
lens  aberrations,  110-112 
lens  care,  112 
lens  diaphragm^,  lu? 
lens  speed,  107-109 
shutters,  109 
Lensboard, 114 
Lens  Diaphragm,  107 
Lettering,  Reverse,  239 
Letterpress  Cuts,  472-475 

duplicate  plates,  472-475 
Letterpress  inks,  414-416 
Letterpress  Printing,  2  ,  444-478 
Letterpress  vs.  Offset,  444 
Letterpress  Work  Estimates,  500-502 
distribution  and  cleanup  operations,  502 
handset  composition,  500 
imposition  and  lockup,  501 
makeready,  501 
makeup,  501 
press  time,  502 
proofing  and  proofreading,  501 
Light,  95-98  ^ 

comparison  of  sound  waves  and  light 
waves,  96 

how  we  see  color,  96 

reflection,  97 
Light  Table,  2l9 
Line  Negative,  158-170 

copy,  158 

procedures,  159-163 

checking  copy,  159 

ejqxDSingfilm,  161 

film  processing,  161 

focusing  camera,  159 

inspection,  162 

loading  film,  160 

mounting  copy,  159 

itf^Hing  camera  lamps  and  lens,  159 
standardisation,  158 
J'ino  Work.  ?d-81 

draftsmati^s  tools,  80 
illustration  board,  76 
preparing  line  drawings,  76 
production  shortcuts,  79 
ruling  formf5,  79 
techniques,  77-79 
Lithographer,  Navy,  I-21 
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Lithographic  Printii^,  3-7 

bindery  operations,  7 

copy  to  filrn^  7 

going  to  press,  7 

m.iking  plate,  7 

planning  and  production,  6 
.Lithography,  offset,  3-5,  7 
Locking  the  Fomii  456-458 
Lockups,  Multipage,  458 

M 

'Machine,  Photocomposing,  241 
Machines,  Folding,  428-432 
.Machines,  Photo  typesetting,  477 
\  Machines,  Typesetting,  475-477 
Magazine,  266 

Magenta  Contact  Screen,  178-182 

density  range  of  copy,  182 

lens  opening,  179 

mpJcing  exposure,  179 

screen  position,  179 

screen  range,  180-182 
M;ignetic  Tape  Selectric  Typewriter, 
IBM,  57 

Maintenance  of  A^B.  Dick  Offset  Duplicator, 

Model  350,  357 
Maintenance  Duties,  Equipment,  494 
Maintenance  of  Multilith  1250,  335-338 

blanket  care,  337 

cleaning  dampener  rollers,  337 

cleaning  ink  rollers  and  fountain,  336 

insurance,  335 

vacuum  pump  maintenance,  337 
Making  Corrections,  74 
Making  Paper,  394-397 
Making  Plates,  246-273 
Masking,  204,  206 
Materials  Copyrighted,  490 
Materials  and  Equipment,  Stripping, 
217-222 

Materials,  Photographic,  138-157 
Mechanical  Lettering,  60-62 
Metalphoto,  271  . 

handling  and  storage,  271 
Mixing  Inks,  410 
Mounting  the  Plate,  322 
Multicolor  Presses,  276 
Multilith  1250,  317-339 

maintenance,  335-338 

operator*s  controls,  317 

press  specifications,  3i7 

step-ljy-step  operations,  338 
Multimetal  Plates,  254 
Multipage  Lockups,  458 
Multiple  Exposures,  266 
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National  Agency  Check,  488 
Naval  Publications  and  Printing  Service, 
479-481 

shiplx)ard  inventory  report,  480 
NAVEDTRA  10052,  18 
Navy  Lithographer,  l-2l 

duties,  12 
Navy  Presses,  277 

Navy*s  Small  Offset  Presses,  317-321 
Dampening  (Repelex)  System,  317 
inking  system,  321 
multilith  1250,  317 

NEC's,  13 

Negative  Computer,  Kodak  Halftone,  190*193 
Negative  Corrections  and  Stripping,  217-245 
Negative  Engraving,  222 

ruling  linens,  223 
Negative,  Halftone,  171-216 
Negative,  Line,  158-170 
Negatives  for  Color  Reproduction,  165^ 
Negatives,  Paper,  141 
Negative  Splicing,  236 
Numbering  Machines,  466 
Numerical  Evaluation  System,  486  - 


Offset  Lithography,  3-5,  7 
basic  principle,  3 
cylinder  presses,  4 
flatbed  presses,  4 
in  Navy,  7 
photography,  5 
rotary  presses,  5 
stone  age,  3 

Offset  Presses,  5  ,  274-316 

safety  habits,  306 
Offset  vs»  Letterpress,  444 
On-the-Job  Training,  502 
Open  Platen  Presses,  459 
Optical  Scanners,  478 
Ornamentation  and  Borders,  31-34 

borders  and  rules,  31 

legibility,  32 

length  of  line,  32 

letterspacing,  34 

spacing,  33 

type  style  and  size,  32 


Overlapping  Colors,  89 
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Packing  and  Wrapping,  443 
Padding  and  Binding,  437-439 
Paper,  393-407 

caring  for,  405-407 

kinds  of,  400-404 
Paper  Basic  Size  and  Basis  Weight. 
897-400 
Paper  Care,  405-407 
Paper  Covers,  285-287 
Paper  Cutters,  423-428 

caring  for,  427 

operating,  423-425 

trimming  p^r,  425-427 
Paper  Drill,  442 
Paper  Grain  and  Face,  397 
Paper  and  Ink,  393-421 
Paper,  Kinds  of,  400-404 

book  papers,  40i 

bristols  and  cards,  403 

business  papers,  40i 

carbonless  papers,  402 

covers,  403 

miscellaneous  papers,  403 

Paper  Levelers,  349 
Papern>aking,  394-397 

additives,  395 

coating,  396 

finishing,  396 

pulp,  394 
Paper  Negatives,  141 
Paper,  Photographic,  155 
P^er,  Recycled,  404 
Paper  Wei^t,  349 
Pastedown  Lettering,  62 
Paste- Up,  91-93 

makeup  with  coldtype  composition,  92 

waxing  machine,  93 
Personnel  Security  Investigations,  488 

background  investigation,  488 

national  agency  check,  488 
Photocomposing  Machine,  241 
Photoelectric  Scanners,  210 
Photographic  Bases,  l4l 

film,  141 

glass  plates,  I4l 

paper  negatives,  i4i 

Photographic  Emalsion  Chemistry,  139-I4i 
Photographic  Equipment,  95-137 
Photographic  Materials,  138-157 

safety  precautions,  155 
Photographic  Papers,  155 
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Photographic  Printing  Equipment,  134-137 

contact  printers,  135 

miscellaneous  darkroom  equipment,  136 

print  drying,  136 

printing  frames,  134 

projection  printers,  135 

vacuum  printers,  135 

variations  in  equipment,  136 
Photography  Basic  Principle,  98 
Photography  and  Qiemistry,  138 
Photolettering  Machines,  62 
Photo  Resist  Plates,  Kodak,  253 
Phototypesetting  Machines,  477 
Pigments,  Ink,  408 
Pile  Height  Control,  327,  349 
Pile  Height  Governors,  296,  362 
Pin  Register,  238 

Plastic  and  Spiral  Binding,  440-442 

Plate  Cylinder,  344-347 

Platemaking,  246-273 

Plate  Mounting,  322 

raising  or  lowering  image,  323 
straightening  plate  on  cylinder,  322 

Plates,  Deep  Etch,  254 

Plates,  Early,  246 

Plates,  Relief,  254-257 

Plates,  Surface,  247-254 

Plate  Types,  247 

Polaroid  Prints,  Screened,  210 

Polishing,  273 

Positive  Copies,  164 

Positives,  Halftone,  207 

Postal  Printing,  490 

Practical  factors  Record,  17 

Presensitized  Plates,  247 

Press  Adjustments,  332-335,  352 

adjusting  blanket- to-plate  pressure. 
334 

adjusting  ink  form  rollers,  333 

dampener  form  roller  adjustments,  334 

impression  cylinder  adjustments,  334 

leveling  the  cylinder,  335 
Press  Cylinders,  288-2r' 

attaching  blanket  to  cylinder,  289 

attaching  clamp  bars,  290 

impression  cylinder,  293 

mouiiang  the  plate,  290 

positioning  image  on  paper,  291-293 
Presses,  ATF  20  and  20A,  358-392 
Presses,  Automatic  Feeder,  466 
Presses,  Kinds  of,  274-278,  458-466 
Presses,  Offset,  5,  274-316 
Press  Operation,  302-306 

before  starting  press,  303 
centering  image  sidewise,  305 
clean-up  operations,  306 


i    Press  Operation  (conttnued) 

examination  during  the  run,  305 
final  preparation,  305 
making  corrections,  304 
mounting  the  plate,  304 
positioning  image  on  sheet,  305 
printing  trial  sheet,  304 
raising  or  lowering  Image,  805 
setting  the  feeder,  304 
strai^tening  image,  305 
Pressure-Transfer  Lettering,  62 
Print  Drying,  136 
Printers,  135 
contact,  135 
projection,  135 
vacuum,  135 
Printing,  1-3 

Intaglio  printing,  2 
letterpress  printing,  2 
lithographic  printing,  3 
reproduction  processes,  3 
Printing.  Double,  237-239 
Printing  Frames,  134 
Printing,  Letterpress,  444-478 
Printing  Unit.  368-373 
Printing,  Unlawful,  489 
Process  Camera,  99-101 
Processing,  272 

develqpment  and  fixing,  272 
intensifying,  272 
polishing,  273 
sealing,  273 
stain  removal,  273 
Processing  the  Film»  148-154 
agitation  of  the  developer,  152 
deterioration,  152 
developer,  149 
develqping  time,  1 51 
development  *by  inspection,  151 
drying,  154 
fixing  solution,  153 
preparing  the  developer,  150 
short-stop  bath,  153 
temperature,  151 
washing,  153 
Processing  Presensitized  Plates,  257-271 
3M  Camera-Processor,  261 
camera  lamps,  265 
copyboard,  264 

daily  maintenance  operations,  269 
developing,  259-261 
filling  processor  tanks,  268 
filters,  266 
focusing.  265 

focusing  thick  originals,  265 
general  maintenance,  270 


Processing  Presensitized  Piates  (continued) 

inspecting  the  plate,  268 

magazine,  266 

making  deletions,  268 

making  the  e>q)0sure,  266 

mounting  new  roll  in  machine,  267 

multiple  exposures,  266 

operating  controls,  262-264 

periodic  maintenance,  269 

printing  the  plate,  257-259 

processli«  a  positive-working  plate,  261 

processing  unit,  267 

punching  the  plate,  268 

securing  the  processor,  270 

subtractive  plates,  261 
Projection  Printers,  135 
Proofing,  452 
Proofreading,  71-74 
Proofs,  204,  244 
Piwfs,  Transparent,  455 
Proportional  Spacing  Machine,  IBM,  49-55 
Publications  and  Printing  Service,  Naval, 
479-481 
Punching,  443 

hand  punch,  443 
PuUout  Rollers,  328 
Pulp,  394 

O 

Quals  Manual,  17 

R 

Rate  Training  Manuals,  l9-2l 
Rating  Advancement,  13 

qualifyii«  for,  14 
Rating  Structure,  Enlisted,  13 
Record  of  Practical  Factors,  17 
Records  and  Reports,  491 

control  cards  and  boards,  491 
Recycled  Paper,  404 

envelopes,  404 
Reducing,  154 
Reference  Library,  504 
Reference  Materials,  93 
Reflection,  97 
Register  Table,  429 
Relief  Plates,  254-257 
Repeat  and  Step  Work,  240 
Repelex  Dampening  System.  317-321 
Reproduction,  Negatives  for  Color,  165 
Requests,  Work,  491-494 
Requisitioning  Supplies,  495 
Imprest  fund,  495 
repair  parts,  495 


Recoreener,  208 
Rescreening  Halftones,  208 

contact  screen  care,  208 

rescreener,  208 

warnold  process,  208 
Reverse  Lettering,  206,  239 
Roller  Care,  Ink,  4l6 
Roller  Covers,  285 
Roller  Covers,  Teflon,  4i6 
Roman  Type,  27 
Rotary  Presses,  5 
Running  Heavy  Stock,  339 

S 

Safelights,  130 

Safety  in  Bindery,  422 

Safety  in  Darkroom.  137 

Safety  Training,  503 

Safety  with  Offset  Presses,  306 

cleanliness,  306 

guards,  307 

in  press  operation,  306 

press  controls,  307 

washing  operations,  307 
Salts,  Acids,  and  Jlases,  i38 
Scaling  Wheel,  36-38 
Scanners,  Optical,  478 
Scanners,  Photoelectric,  2i0 
Scoring,  43l 

Screened  Polaroid  Prints,  2iO 
Screens,  177,  198-202 
contact,  177 

elliptical  (chain  dot)  gray  contact,  199 
gray  contact,  198 
respi  contact,  199 
round  dot,  199 
special-effect,  199-202 
Script  Type,  28 
Sealing,  273 
Secret,  485 
Security  Areas,  484 
controlled,  484 
exclusive,  484 
limited,  484 
Security  Clearance,  487 
Security  J-^^^estigations,  Personnel,  488 
Security  Principles,  481 
Security  Program  Purpose,  481-484 
security  principles,  48l 
security  terms  definitions,  481-484 
Security  Terms  Definitions,  481-484 
Selecting  Type  Style,  26 
Selectric  Typewriter,  IBM,  55-59 
Sensitivity  Guides,  163 
Separation,  Color,  202-206 


Separator  Fingers,  296,  327,  364 
Sheet  Controls,  298,  329,  364 
Sheet  Detector  Fingers,  300,  350,  365 
Sheet- Feed  Presses,  274-276 
Sheet  Flattening  Bar,  300 
Sheet  Holder  Tongue,  468 
Sheetwise  Impositions,  23l 
aiiphoa^d  Inventory  Report,  480 
Shop  Administration,  479-504 

instructions  and  notices,  479 

rules  and  regulations,  479 

shop  layout,  496 
Shop  Layout,  496 
Short-Stop  Bath,  153 
Shutters,  109 
Side  Guides,  367,  382 
Spacing  Machine,  IBM  Proportional 
49-55 

Specification  Sheets,  25 

Speed  Control,  351,  358 

Spiral  and  plastic  Binding,  440-442 

Slicing  Negatives,  205,  236 

Stacker,  432 

Stacker  Controls,  433-436 
Stain  Removal,  273 
Standardization,  Line  Negative,  158 
Stapling  and  Wire  Stitching,  439-442 

plastic  and  spiral  binding,  440-442 
Starting  and  Stoppiw  Buttons,  293 
Static,  407 

Step  and  Repeat  Work,  240 
Strength  of  Developer,  194-196 
Stripping  Bleeding  Imru^es,  235 
Stripping  for  Color,  24^-244 

stripping  for  positive  working  plates, 
243 

Stripping  Equipment  and  Materials,  2i 7-222 
corrections,  22i 
cropping  halftones,  222 
cutting  tools,  2l9 
Goldenrod,  2i7-2i9 
light  table,  2i9 
tape,  219 

using  cutting  tools,  220 
Stripping  a  Feat,  223-229 

gripper  margins,  224 

making  simple  layout,  225 

planning  the  layout,  223 

position  the  negative,  225 

preparing  flats  for  larger  presses,  228 

reference  lines,  225 

ruling  ;he  layout.  224 

stripping  for  narrow  widths,  225-228 
Stripping  and  Glazing,  41 6 
Stripping  and  Negative  Corrections. 
217-245 
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Subtractive  Color,  4l2 
Subtractive  Plates,  261 
Sucker  Feet,  350,  363 
Suction,  382 

Suction  and  Blast  Adjustments,  296 
Supplies,  Requisitioning,  495 
Simply  Duties,  494 
Surface  Plates,  247-254 

camera-direct  plates,  251-253 

direct-image  plates,  253 

driogr8q[^hy,  253 

electrostatic  plates,  248-250 

Kodak  Photo  Resist  Plates,  253 

presensitized  plates,  247 

transfer  plates,  250 

.wipe-on  plates,  247 
Surprinting,  205 

T 

Tympan,  459 

Type  Cases,  446-449 

Type  Classes,  27-31 

contemporary,  28-31 

gothic,  28 

itaUc,28 

reman,  27 

script,  28 

text,  28 
Type  Distribution,  455 
Tjrpesetting,  444-455 

correcting  errors,  452 

emptying  stick,  450 

justifying  Unes,  450 

makeup,  451 

proofing,  452 

pulling.proofs  on  direct  image  plates » 
454 

reproduction  proof  s,.  453 
rules  and  borders,  451 
settingitype^  449 
spacing  materials,  450 
transparent  proofs,  45.5 
type^cases,  446-449 
typing  the  ^form*  452 

Typesetting-Machines,  475-477 
Types^oftPlates,  247 
Types^of^Presses,  306 
Type  Style  Selecting,  26 

resemMances  and  differences,. 26 

type^faces,/26 

Typewriter,  IBM^Magnetic  T^;Selectric, 
57 

Typewriter,iIBM  Selectric,  55-59 


Table  Top  Folding  Machines,  432-436 
feeder  setup,  432 

first  roller  pressure  adjustment,  433 
fold  plates,  433 

removing  transportation  axles,  436 

scoring,  sli'.ting,  perforating,  436 

stacker  controls,  433-436 
Tack,  Ink,  409 
Tail  Guides,  361 
Teflon  Roller  Covers,  416 
Text  Type,  28 
Time  For  Developing,  196 
Timers,  134 
Tint  Areas,  240 
Tints,  206 
Tone  Copy,  81-87 

clippings,  86 

cripping,  84 

mounted  photographs,  84 

photogra^s,  82 

retouching,  82-84 

^scaling,  85 

tone  drawings,  86 

transparencies,  87 
Tone  Correction,  188-190 
Top  Secret,  485 
Training  New  Men,  502-504 

on-the-job  training,  502 

reference  library,  504 

safety  training,  503 

work  rotation,  502 
Training  Films,  21 
Transfer  Plates,  250 
Transparent  Proofs,  455 

U 

Undertongues,  365 
Unlawful  Printing,  489 

counterfeiting  and  fraud,  490 

V 

Vacuum  Back,  117 
Vacuum  Renters,  135 
Vacuum  Pump  Maintenance,  337 
Varityper^  40-49 
VehicleStJnk,  407 

Vertical  Process  Cameras,  124-126 
W 

WarnoW  Process,  208 
Water  Feed  Ratchet,  284 
Water  and  Ink  Balance,  285 
Water  Stops,  ^^84 
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Waxing  Machine,  93 
Web  Presses,  274 
Wipe-On  Plates,  247 
Wire  Stitching  and  Stapling,  439-442 
Work  Estimates,  Letterpress,  500-502 


INDEX 


Work  Requests,  491-494 

Work  Rotation,  502 

Work  and  Tumble  Impositions,  233 

Work  and  Turn  Imoositions,  232 

Wrapping  and  PacKing,  443 
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This  assignment  booklet  (including  answer 
sheets)  is  a  part  of  a  training  package  com- 
bining the  Rate  Training  Manual  and  Nonresident 
Career  Course. 

Each  assignment  is  made  up  of  a  series  of 
items  based  on  assignment  readings  in  the  text- 
book.   At  the  beginning  of  each  assignment  is 
listed  the  specific  text  material  that  should  be 
studied.    The  answer  sheets  to  be  completed  are 
enclosed  as  a  separate  package. 

•    WHAT  IS  THE  COURSE  OBJECTIVE 

While  completing  this  nonresident  career 
course,  the  student  will  demonstrate  his  under- 
standing of  course  materials  by  correctly  answer- 
ing items  on  the  following:    The  Lithographer 
rating,  the  enlisted  rating  structure,  and 
requirements  for  advancement;  job  planning;  cold 
type  composition;  art  preparation;  photographic 
equipment  and  materials;  line  and  halftone  nega- 
tives; negative  corrections  and  stripping;  plate- 
making;  the  operation  of  various  printing  presses 
and  duplicators;  paper  and  ink;  binderv  equip- 
ment; letterpress  printing;  and  shop  administra- 
t  ion. 

•    TO  GET  THE  MOST         JF  THIS  COURSE 

If  there  is  an  errata  sheet  included  with 
this  course,  make  all  indicated  changes  and  cor- 
rections in  the  assignment  booklet  and  textbook. 

Study  those  pages  of  the  textbook  listed 
for  each  assignment.    Pay  particular  attention  to 
the  illustrations  as  they  give  a  lot  of  informa- 
^J??  ^"^^^  ^P^^^-    "^^^"8  your  own  drawings 

will  help  you  understand  some  of  the  explanations 
you  read* 

When  you  have  finished  the  required  readings 
for  an  assignment,  ansvcr  the  items  in  the  assign- 
ment booklet.    Read  each  item  carefully.  Consult 
your  textbook  to  help  you  select  the  best  answe-. 
You  may  discuss  difficult  points  in  thTTo^IFST^ 
with  your  Division  Officer  or  shipmates.  How- 
ever, thd  answer  that  you  select  must  be  your 
own.    Indicate  your  answer  directly  on  the 
answer  sheet  by  erasing  the  appropriate  block. 

You  may  find  that  some  of  the  text  content 
has  become  obsolete  since  :he  text  was  written 
However,  since  the  course  is  based  on  the  text- 
book, in  answering  items  be  sure  to  select  the 
best  answ^  from  the  information  in  the  textbook 


The  obsolete  matter  in  the  textbook  will  be 
brought  up  to  date  when  the  text  is  revised. 

Use  only  the  designated  answer  sheet  for 
each  assignment.    Follow  the  directions  found  on 
the  answer  sheet  to  determine  the  proper  proce- 
dures for  completing  it. 

To  complete  this  course  successfully,  you 
must  meet  the  following  standard:    If  you  are  on 
active  duty,  the  average  of  the  grades  earned  ou 
all  assignments  must  be  at  least  3.2.    If  you  are 
not  on  active  duty,  the  average  of  the  grades 
earned  on  all  assignments  in  each  creditable 
unit  of  the  course  must  be  at  least  3.2.  (See 
the  Naval  Reserve  Retirement  box  on  the  next 
page  for  the  retirement  points  evaluated  for 
this  course.) 


•    WHO  WILL  ADMINISTER  YOUR  COURSE 

Your  nonresident  career  course  may  be  admin- 
istered by  your  Command,  or  in  the  case  of  small 
commands  your  course  may  be  administered  by  the 
Naval  Education  and  Training  Program  Development 
Center.    Consult  your  Division  Officer  and  fol- 
low the  instructions  stated  below  for  local 
administration  if  your  course  is  administered 
by  your  Command.    Follow  the  ins true rions  for 
Naval  Education  and  Training  Program  L-velopmert 
Center  administration  if  your  course  will  be 
administered  by  the  Center. 

A    WHEN  THE  COURSE  IS  ADMlNTSTRRVn  BY  YOUR 
•  COMMAND 

Adhere  as  closely  as  possible  to  a  schedule 
of  completing  at  least  one  assignment  per  month. 
Unnecessary  delay  in  completing  the  course  may 
prevent  you  from  becoming  fully  qualified  to 
take  the  regularly  scheduled  fleet-wide  competi- 
tive examination  for  advancement. 

>re  completing  the  answer  sheet,  fill  ±rt 
all  bla       at  the  top  of  the  answer  sheet. 

Submi.        r  completed  assignments  to  the 
otficer  administering  your  course.    He  will  dis- 
cuss vith  you  any  of  the  questions  that  you  do 
not  understand.    When  the  entire  course  has  been 
completed  and  a  satisfactory  grade  attained,  a 
notation  to  this  effect  should  be  made  by  your 
local  Command  in  your  service  record.    By  this 
means  you  will  be  given  credit  for  your  work. 

Tlie  Naval  Education  and  Training  Program 


Development  Center  does  not  issue  Letters  of 
Satisfactory  completion  to  enrollees  who  have 
their  courses  adtainistered  by  their  own  Command. 

WHEN  THE  COURSE  IS  ADMINISTERED  BY  THE 
0    NAVAL  EDUCATION  AND  TRAINING  PROGRAM 
DEVELOPMENT  CENTER 

Adhere  as  closely  as  possible  to  a  schedule 
of  completing  at  least  one  assignment  per  month; 
however »  retain  all  the  answer  sheets  until  you 
have  completed  the  course,  then  mail  them  to  the 
Center.    The  Center  will  verify  and  record  your 
scores.    Remember  that  unnecessary  delay  in  com- 
pleting the  course  may,  if  you  are  a  Reservist, 
prevent  you  from  earning  enough  retirement 
credits  to  complete  t  year  of  Satisfactory 
Federal  Service.    Reservists  may  submit  their 
answer  sheets  upon  completion  of  a  creditable 
unit.   


Answer  sheets  are  not  returned  by  the 
Center,  but  you  will  receive  formal  notification 
of  your  final  grade  for  the  course  (or  credit- 
able unit  of  the  course)  by  issuance  of  a  Letter 
of  Satisfactory  Completion.    Keep  the  Center 
informed  of  your  present  address. 

Fill  in  all  blanks  on  the  answer  sheet. 
Unless  you  supply  all  the  information  required 
it  will  be  impossible  to  give  you  credit  for 
your  work. 

The  textbook  for  this  course  should  NOT  be 
returned  to  the  Naval  Education  and  Training 
Program  Development  Center. 


WHEN  PREPARING  FOR  YOUI;  ADVANCEMENT  EXAMINATION 

Your  examination  for  advancement  will  be  based  on  the  latest  edition  of  the  Manual  of  Qualifi- 
cations for  Advancement  (NAVPERS  18068).    It  is  possible  that  the  qualifications  for  your  rating 
may  have  changed  since  this  nonresident  career  course  and  its  accompanying  textbook  were  printed. 

The  study  suggestions  that  are  in  this  nonresident  career  course,  ir.  the  Rate  Training  Manual, 
and  in  the  current  edition  of  Bibliography  for  Advancement  Study  (NAVEDTRA  10052)  axe  intended 
to  help  you  locate  study  materials  on  which  the  examination  will  be  based. 

Be  jure  to  refer  to  the  latest  editions  of  NAVPERS  18068  and  NAVEDTRA  10052  when  preparing  for 
your  examination. 


NAVAL  RESIRVE  RETIRBtENT 

This  course  is  evaluated  at  28  Naval  Reserve  retirement  points.    These  points  are 
creditable  to  personnel  eligible  to  receive  them  under  current  directives  governing 
retirement  of  Naval  Reserve  personnel.    NOTE:    Naval  Reserve  Retirement  credit  will  not 
be  given  for  this  course  if  the  student  has  previously  received  retirement  credit  for 
any  Lithographer  5  S  2  ECC  or  NRCC.    Points  will  be  credited  in  units  p.s  follows: 

Unit  1:    12  points  upon  satisfactory  completion  of  Assignments  1  through  6. 
Unit  2:    12  points  upon  satisfactory  coiiq>letion  of  Assignments  7  through  12. 
Unit  3:     4  points  upon  satisfactory  con^jletion  of  Assignments  13  through  14. 
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Naval  nonresident  career  courses  may  include  a  variety  of  items  —  miitt<ni« 

matching,  etc.    The  items  are  not  grouped  by  type:  reRsrdless^       ?  true-false, 

general  sequence  as  the  textbook  material  up'on'ShichlheJ  !     bis  d"!  'xJL^re's'e^tltro'l 

to  preserve  continuity  of  thought,  permitting  step-by-step  deve4m;nt  of  ideL 

nuiny  types  of  items,  others  only  •  few.    The  student  eta  readily  identify  th^L.  T  "u'f' 

the  action  required  of  him)  through  inspection  of  the  aamples  given  bJlfw.  ^ 

MULTIPLE -CHOICE  ITEMS 

^p^..r*^K  ^^"^  alternatives,  one  of  which  provides  the  best  answer  to  the  it.^ 

Select  th.  best  alternative    and  erase  the  appropriate  box  on  the  answer  sheet 


The  erasure  of  a  "C"  is  indicated 
m  this  way  on  the  answer  sheet: 


SAMPLE 

s-1.  The  first  person  to  be  appointed  Secretary 
of  Defense  under  the  National  Security  Act 
of  1947  was 

1*  George  Marshall 
2*  James  Porrestal 
3*  Chester  Nimitz 
4.  William  Halsey 

TRUE-FALSE  ITEMS 

Determine  ir  cne  statement  is  true  or  false      Tf  on«       -     c  . 
statement  is  to  be  considered  false     Erase  the  annJLr?^^\  statement  is  false  the 

below.  ^^^^^         appropriate  box  on  the  answer  she.t  as  indicated 


SAMPLE 


8-2*  Any  naval  officer  is  authorized  to  corres- 
pond officially  with  a  bureau  of  the  Navy 
Department  without  his  cotmnanding  officer's 
endorsement. 


The  erasure  of  a  "C"  is  indicated 
in  this  way  on  the  answer  sheet: 


MATCHING  ITEMS 


1 
T 

2 
P 

3 

4 

s-2 

C 

is  to  select  the  item  in  coW  B  which  IsThe^L  "n^t  rforT  item "rco^u^  f^^; 
considered.    Specific  instructions  are  given  with  each  set  of  Stems     SeLc?  t^  „  T  ^L""^?! 
the  answers  and  er„  e  the  ,ppropriate  boxes  on  the  answer  sheet  identifying 

SAMPLE 

J".'rr  :rsr.:;l;r  ?i?;^;r.:f  iTaT.r:T.£','"' * 


 Officers 

8-3*  Damage  Control  Assistant 
8-4.  CIC  Officer 
8-5,  Assistant  for  Disbursing 
8-6.  Communications  Officer 


Departments 

1.  Operatic  s  Department 

2.  Engineering  Department 

3.  Supply  Department 


The  erasure  of  a  "C"  is  indicated 
in  this  way  on  the  answer  sheet: 


NOTICE:    If,  on  erasing,  a  page  number  appears,  review  text  Cs*-Arrin«  «  '    u   ^  ^"^"^ 
again  until  "C"  appears.    No  points  .I/IIIZa  r  that  page)  and  erase 

Follow  directions'e'xactly  as  L  aLwer  shLt         '  "^'^^^  —red. 
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While  working  on  a  nonresident  career  course,  a  student  may 
refer  freely  to  open-book  texts  and  references.    He  may  seek  advice 
and  instruction  from  others  on  problems  arising  in  the  course,  but 
the  solutions  submitted  must  be  the  result  of  the  student's  own  work 
and  decisions.    The  student  is  prohibited  from  referring  to  or 
copying  the  solutions  of  others,  or  giving  completed  solutions  to 
anyone  else  taking  the  same  course.    Noncompliance  can  result  in 
suspension  from  the  course  by  the  administering  activity  and  dis- 
ciplinary action  by  the  Chief  of  Naval  Personnel. 
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Assignment  1 


The  Navy  Uthographer;    Job  Planning 
TercbooJc  NAVEDTRa  10452-C:    Pages  1-35 


tr.inJna  5^  I  demonstrate  that  learning  has  taken  place  by  correctly  ansvering 

^^^n^  ^!  ~«  Physical  act  of  indicating  a  choice  on  an  answer  sheet  is  not  in  itself 

iiportant;    it  is  the  wntal  achievement,  in  whatever  form  it  may  take,  prior  to  the  physical  act 
that  is  i«;Portant  and  toward  %,hich  the  NRCC  learning  objectives  are  directed.    The  selection  of 
2^  suHf objeJuvf(8)?  training  item  indicates  that  you  have  fulfilled,  at  least  in  part, 

r.«n«r^r^fr*'if''^''^      T!^*^"  objectives,  for  exairple,  a  physical  act  such  as  drafting  a  memo 
cannot  readily  be  determined  by  means  of  objective  type  course  items;  however,  you  can  demonstrate 
by  means  of  answers  to  training  items  that  you  have  acquired  the  requisite  knowledge  to  perform 
the  physical  act.    The  accompUshment  of  certain  other  learning  objectives,  for  exaitpXe,  the  mental 


acts  of  comparing,  recognizing,  eveluatinq,  choosing,  selecting,  etc.,  may 'be  readily 'd^monstlStS? 
in  a  course  by  indicating  the  correct  answers  to  training  items. 

The  comprehensive  objective  for  this  course  has  already  been  qiven.  it  states  the  purpose  of 
the  course  in  teivs  of  what, you  will  be  able  to  do  as  you  coB|>lete ' the  course. 

The  detailed  objectives  in  each  assignment  state  what  you  should  accoii9>lish  as  you  progress 
through  the  course.    They  may  appear  singly  or  in  clusters  of  closely  related  objecUves,  as 
appropriate;  they  aza  followed  by  items  wftich  will  enable  you  to  indicate  your  accon5)lish»ent. 

All  objectives  in  this  course  are  leaming  objectives  and  items  are  teaching  items.  They 
point  out  important  things,  they  assist  in  learning,  and  they  should  enable  you  to  do  a  better  1ob 
for  the  Navy. 

The  nonresident  course  is  only  one  part  of  the  total  Navy  training  program;  by  its 
very  nature  it  can  take  you  only  part  of  the  way  to  a  training  goal.    Practical  experience, 
schools,  selected  reading,  and  the  desire  to  accomplish  are  also  necessary  to  round  out  fullv 
meaningful  training  program. 


Learning  Objective:    Determine  the 
development  of  printing;  the  methods, 
procedures,  requirements,  and  oper- 
ations as  related  to  offset  lithog- 
raphy; and  the  development  of  li- 
thography in  the  Navy. 


1-1.    Unlike  letterpress^  intaglio  printing  is 
done  from 

1.  chemically  treated  plates 

2.  raised  letters 

3.  etched  plates 

4.  photographs 

i-2.    What  is  anotiier  name  for  lithography? 

1.  Planography 

2.  Inking 

3.  Oil  painting 

4.  Cartography 


1-3.    Alois  Senef elder  is  inportent  in  the 

history  of  printing  because  he  invented 

1.  movable  type 

2.  the  offset  press 

3.  intaglio 

4.  stone  lithography 

1-4.    What  co.Klition  makes  it  possible  to 

print  from  flat  letters  on  a  flat  plats? 

1.  Oil  and  water  will  not  mix 

2.  Paper  will  not  absorb  grease 

3.  Ink  and  water  will  mix 

4.  Ink  will  adhere  to  a  stone 

1-5.    Limestone  was  used  in  early  lithography 
mainly  because  of  its 

1.  weight  and  strength 

2.  porosity  and  smootlmess 

3.  low  cost  and  availability 

4.  ease  of  handling  and  smoothness 


Early  lithography  failed  to  compete  com- 
mercially with  the  letterpress  process 
mainly  because 

1.  letterpress  had  more  of  a  tradition 
of  use 

2.  lithography  was  too  hard  to  learn 

3.  the  text  was  backward  on  a  lithoqraphic 
plate f  whereas  it  was  forward  on  a 
letterpress  plate 

4.  the  letterpress  process  was  faster 
than  the  lithographic  process 

What  finally  enabled  lithography  to 
compete  commercially  with  letterpress? 

1.  Introduction  of  zinc  and  aluminum 
plates  that  could  absorb  grease  and 
water  said  were  light  and  pliable 

2.  Rapid  increase  in  the  number  of 
artisans 

3.  Invention  of  the  flatbed  presr 

4.  Dissatisfaction  with  the  letterpress 
process 

The  offset  press  differs  from  the  direct 
lithographic  press  in  that  the  former 

1.  cam  reproduce  photographs 

2.  has  fewer  cylinders 

3.  uses  a  plate  whose  image  reads  forward 

4.  uses  a  plate  whose  image  is  reversed 

The  process  of  printing  on  an  offset  press 
from  a  lithographic  plate  made  with  the 
aid  of  a  camera  is  most  often  called 

1.  offset  printing 

2.  photo-offset  printing 

3 .  isincography 

4.  planography 

What  is  the  purpose  of  cuttina  window  in 
the  yellow-orange  paper  used  in  stripping? 

1.  To  indicate  that  the  exposed  area 
requires  retouching 

2.  To  expose  areas  which  have  defects 

3.  To  allow  ink  to  be  applied  only  to 
the  exposed  area 

4.  To  expose  only  the  area  that  is  to  be 
printed  on  the  plate 

As  a  Navy  Lithographer,  which  of  the  fol- 
lowing operations  must  you  be  able  to 
perform? 

1.  Copy  preparation  and  negative  stripping 

2.  Camera  work  and  n  late  making 

3.  Bookbinding  and  press  work 

4.  All  of  the  above 


1-12.    Which  of  the  following  difficulties  was 
experienced  by  Lithographers  in  the 
early  days  of  offset  printing  when  off- 
set presses  were  installed  aboard  ships? 

1.  Difficulties  in  maintadning  correct 
ink  and  water  balance 

2.  Variaiicr.r  in  light-sensitive 
coatircr  on  the  plates 

3.  Non-standardization  of  chemical 
formulas  and  techniques 

4.  All  of  the  above 


Learning  Objective:    Recognize  the 
types  of  duty  and  the  study  materials, 
publications,  and  procedures  needed 
to  advance  in  the  Lithographer  rating. 


1-13.    Generally,  the  type  of  duty  to  which  an 
LI  is  assigned  depends  on  his 

1.  pay  grade 

2.  experience 

3.  time  in  arade 

4.  leadership  ability 

1-14.    A  general  rating  is  one  which  reflects 
cTualifications  in 

1.  civilian  skills  identified  with  a 
wartime  Navy 

2.  civilain  skills  identified  "ith  a 
peacetime  Navy 

3.  broad  occupational  fields  of  related 
duties  and  function*, 

4.  subdivisions  or  specialities  within 
broad  occupational  fields 

l-l-».  The  ratinq  structure  for  naval  personnel 
in  the  Lithographer  ratinq  at  pay  grades 
E-4  and  E-5  provides  for 

1.  two  service  ratings  only 

2.  one  general  rating  only 

3.  one  general  rating  and  two  service 
rati n as 

4.  two  general  rating j  and  oae  service 
ratina 

1-16.    What  source  of  information  may  you  con- 
sult to  Ue'ccrmine  changes  that  may  occur 
in  the  Navy  enlisted  advancevent  systen? 

1.  BUPEPS  Notice  1418 

2.  NAVTRA  10052  (Series) 

3.  NAVPERS  15105  (Series) 

4.  NAVPERS  18068  (Series) 


1-17.    Assume  that  you  are  an  LI3  on  active 

duty  and  working  for  advancement  to  LI2. 
You  have  the  required  time  in  grade  and 
recommendation  for  advancement  by  your 
commanding  officer.    You  also  have 
successfully  completed  the  necessary 
training  courses  and  practical  factors 
for  LI2.    In  order  to  qualify  for  ad- 
vancement, you  are  also  required  to 

1.  pass  Navy-wide  advancement 
examinations 

2.  pass  locally  prepared  advancement 
tests 

3.  attend  a  class  A  school 

4.  satisfactorily  participate  in  a  drill 
unit 

1-18.    which  system  is  used  by  the  Navy  to 

dctiermine  the  men  who  may  be  advanced? 

1.  Personnel  testing  system 

2.  Seniority  system 

3.  Final  multiple  system 

4.  Merit  rating  system 

^      In  items  1-19  and  1-20,  assuiae  that  you 
are  an  LI2. 

1-19.    Lithographer  striker  Robinson  asks  you 
what  type  of  material  he  should  study 
in  preparing  for  the  written  examinations 
for  advancement  to  LI3.    What  Navy  pro- 
cedures concerning  written  examinations 
should  you  explain  to  Robinson? 

1.  He  may  take  the  Navy-side  occupational 
examination  and  then  the  E-5  separate 
military/leadership  examination 

2.  He  must  pass  the  E-5  separate  military/ 
leadership  examination  brfore  taking 
the  occupational  examination 

3.  He  must  pass  the  E-4  separate  mili- 
tary/leadership exaupination  before 
taking  the  occupational  examination 

4.  He  may  take  the  Navy-wide  occupational 
examination  and  then  the  E-4  separate 
military/leadership  examination 

1-20.    You  r'^ould  tell  him  also  that  the  exam- 
inations contain  questions  relating  to 

1.  occupational  knowledge  factors  only 

2.  military  and  occupational  knowledge 
factors 

3.  both  knowledge  and  practical  factors 
of  an  occupational  nature 

4.  practical  and  knowlei^ge  factors  of 
both  a  military  and  am  occupational 
nature 
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1-21.    It  is  importc>nt  to  you  that  the  division 
officer's  copy  of  NAVPERS  1414/1  be 
included  in  your  service  record  when  you 
are  transferred  because  the  form 

1.  is  used  for  your  semiannual 
perform£mce  evaluation 

2.  indicates  the  military  and  occupa- 
tional practical  factors  that  you 
havo  completed 

3.  is  used  to  list  all  the  training 
courses  you  have  satisfactorily 
completed 

4.  is  used  for  all  of  the  above 
information 

1-22.    The  minimum  occupational  and  military 
requirements  that  an  LI 3  must  meet  to 
advance  to  LI 2  are  given  in  the  latest 
edition  of 

1.  Bibliography  of  Advancement  Study, 
NAVTRA  10052  (Series) 

2.  Manual  of  Qualifications  for 
Advancement,  NAVPERS  18068 (Series) 

3.  Basic  Military  Requirements, 
NAVTRA  10054  (Series) 

4.  List  of  Training  Manuals  and 
Correspondence  Courses, 
NAVTRA  10061 (Series) 

1-23.    Before  being  eligible  to  take  a  Navy- 
wide  advancement  examination  for  a  rate, 
the  Lithographer  must  complete  those 
training  courses  that  are  marked  with  an 
asterisk  in 

1.  Bibliography  for  Adv;jic?ment  Study, 
NAVTRA  10052  (Serier) 

2.  Manual  of  Navy  Enlisted  Classifi- 
cations, NAVPERS  15/105  (Series) 

3.  List  of  Training  Manuals  and  Corre- 
spondence Courses,  NAVTRA  10061 
(Series) 

4.  Manual  of  Qualifications  for  Advance- 
ment, NAVPERS  18068  (Series) 

1-24.    Each  mandatory  training  course  miist  be 
complete.'  by  passing  the  appropriate 
correspondence  (nonresident  career) 
course  that  is  based  on  it. 

1-25.    The  first  thing  that  you  should  do  in 
starting  your  study  of  a  Navy  train ina 
course  is  to 

1.  read  the  chapter  headings 

2.  outline  the  entire  course 

3.  feuniliarize  yourself  with  the  entire 
course 

4.  prepare  a  list  of  auestions  to  be 
answered  as  study  progresses 


1-26. 


1-28. 


1-29. 


1-30. 


1-31. 


1-32. 


Which  of  the  following  sources  provide 
infomation  necessary  in  the  performance 
of  your  duties? 

1.  Navy  Instructions 

2.  Reference  publications 

3.  Navy  Notices 

4.  All  of  the  above 

A  camera- ready  job  is  one  that  consists 
of 

1..  preparing  original  art  work 

2.  printing  a  job  which  requires  no 
copy  preparation 

3.  selecting  type  styles 

4.  preparing  a  layout 

What  term  is  applied  to  the  planning 
and  various  operations  performed  for  a 
new  job? 

1.  Cc^y  preparations 

2.  Cane  r  a- ready 

3.  DUFvay  preparation 

4.  Original  composition 

What  is  the  important  consideration  in 
determining  the  physical  form  of  a 
printing  job? 

1.  The  size  of  type  to  be  used 

2.  The  kind  of  paper  stock  available 

3.  The  purpose  of  the  job 

4.  The  availability  of  reproduction 
proofs 

Which  of  the  following  factors  are  con- 
sidered wh'2n  you  determine  the  dimensions 
of  a  jobT- 

1.  The  binding  operations  repaired 

2.  The  size  of  the  paper  stock  on  hand 

3.  The  size  of  the  press 

4.  All  of  the  above 

If  a  large  press  must  be  used  to  print  a 
small  job,  the  job  is  usually  printed 
two  or  more  up  to  save  paper  and  to 

1.  cut  bindery  operations 

2.  make  ise  '^f  strip-ins 

3.  redt.ce  press  time 

4«    facilitate  saddle  stitching 

What  is  the  oindery  term  for  a  sheet  of 
paper  with  a  nund3er  of  pages  printed  on 
it? 

1.  A  rough  layout 

2.  A  signature 

3.  A  specification 

4.  A  press  layout 


1-34.    What  is  the  first  step  in  a  copy 
preparation  job? 

1.  Preparing  original  artwork 

2.  Selecting  type  styles 

3.  Making  a  dummy 

4.  Preparing  the  layout 

1-35,  When  planning  a  job,  the  Petty  Officer 
in  charge  of  the  print  shop  may  make  a 
layout  to 

1.  serve  as  a  guide  for  the  personnel 
in  the  shop 

2,  show  the  arrangement  of  illustrations 
and  type 

3.  provide  the  originator  with  a  visual 
idea  of  the  job 

4,  do  all  of  the  above 

1-36.    A  book  of  blank  pages  ruled  to  scale  to 

show  exactly  where  type  and  illustrations 
are  to  be  located  in  final  printing  is 
called  a 

1,  signature 

2.  dummy 

3,  first  proof 

4.  rough  layout 

1-37.  What  is  one  of  the  sin^lest  methods  of 
indicating  type  areas  on  the  dummy? 

1,  Paste  in  type  proofs 

2,  Bule  in  heavy  and  light  line's 

3,  Mark  a  square  or  rectangle  on  the 
page 

4,  Type  the  areas  on  the  page 

1-38.    Instead  of  preparing  a  dummy,  the  Petty 
Officer  in  charge  of  a  smaller  print 
shop  generally  prepares  a 

1.  press  layout  sheet 

2.  job  order 

3.  press  preparation  form 

4.  copy  specification  form 

1-39.    To  determine  the  color  of  ink  to  use  on 
a  new  job#  you  should,  consult  the 

1,  Petty  Officer  in  charge 

2.  person  who  requested  the  job 

3.  specification  sheet 

4,  dummy 


Learning  Objective:    Describe  consi- 
derations that  should  be  made  in  se- 
lecting type  faces  and  distinguish 
between  the  classes  of  type. 


1-33^    What  kin^  of  stitching  is  generally 

used  to  bind  a  book  if  each  of  its  pages 
is  printed  on  a  separate  sheet? 

1.  Side  stitching 

2.  Saddle  stitching 

3.  Loop  stitching 

4.  BAckstitching 
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1-40.    What  is  your  first  concern  in  selecting 
type? 

1.  Boldness 
2  •    Digni  ty 

3.  Clarity 

4.  Strength 


1-41. 


Large,  bold  type  faces  are  effective 
in  attracting  attention  and  provide 
legibility  that  invites  reading. 


1-42.    Which  system  does  the  printer  use  when 
ineasuring  type  sizes? 

1.  Point  system 

2.  recimal  system 

3.  Metric  system 

4.  Octal  system 


1-43, 


1-44. 


Approximately  what  fraction  of  an  inch 
is  le-point  Bodoni  type? 

1.  1/8  inch 

2.  1/4  inch 

3.  1/2  inch 

4.  3/4  inch 

Faces  which  are  exactly  alike  in  design 
and  differ  only  in  size  are  called 

1.  tribes 

2.  type  series 

3.  groups 

4.  families 


1-45.  Faces  which  are  similar  but  unlike  in 
design  are  classified  as  being  of  the 
same 

1.  tribe 

2.  series 

3 .  group 

4.  family 

1-46.    Whi,  a  of  the  following  type  faces  pre- 
sents thct  heaviest  appearance? 

1.  Bodoni 

2.  Bodoni  Book 

3.  Bodoni  Bold 

4.  Ultra-Bodoni 

1-47.    In  which  of  the  six  classes  of  type  is 
most  reading  matter  printed? 

1.  Roman 

2.  Gothic 

3.  Script 

4.  Contenporary 

1-48.    The  principal  difference  between  old- 
style  and  modem  roman  types  is  that 
oldstyle  has 
1*    straight  serifs 

2.  rounded  serifs 

3.  thin  hairlines 

4.  heavier  shadings 


1-49.    Which  of  the  following  types  most  closely 
resembles  gothic? 

1.  Oldstyle  roman 

2.  Kaufmann  script 

3.  Sans  serif  bold 

4.  Modem  roman 

1-50.    Script  type  face  differs  from  cursive 

type  face  in  that  the  letters  -f  script 
type  are  combined  by  the  use  onnecting 
links  or 
1*  serifs 
swashes 

3.  kerns 

4.  curls 

1-51.    Most  type  styles  have  matchina  slant 
letters  called 

1.  uppercase 

2.  lowercase 

3.  script 

4.  italics 


In  items  1-53  throuoh  1-56,  select  from  column 
B  the  type  group  that  is  customarily  used  for 
the  purpose  in  column  A. 


A.  Purpose 


B.  Group 


V52.    To  print  envelopes  l.  Gothic 

and  letterheads 

2.  Script 

1-53.    To  emphasize  a  word 

in  text  material  3.  Text 

1-54.    To  add  an  air  of  4.  Italics 

elegance  and  charm  to 
display  work 

1-55.    To  print  relicrious 
programs 


1-56.  Which  group  of  type  contains  Lydian, 
Onyx,  Studio,  and  Stymie  type  fa-res? 
1*  Contemporary 

2.  Script 

3.  Gothic 

4.  Text 

1-57.  What  characteristic  is  common  to  the  sans 
serif  style  and  the  square  serif  style  of 
contemporary  faces? 

1.  Geometric  proportions 

2.  Square  serifs 

3.  Absence  of  serifs 

4.  Presence  of  serifs 


Learning  Objective:  Recoonize  the 
principles  of  using  ornamentation » 
borders,  and  rules. 


LeaminQ  Objective:  Determine  the 
factors  that  affect  the  legibility 
of  print. 


1-58. 


1-59. 


1-60. 


1-61. 


1-62. 


1-63. 


What  name  is  given  letters  that  axe  used 
at  the  beginning  of  a  paragraph  to  caress 
up 
1. 
2. 
3. 
4. 


the  page? 
Swash  letters 
Cursive  letters 
Small  caps 
Initial  letters 


What  principle  is  generally  followed  when 
you  use  an  initial  letter  to  begin  a  page 
or  a  paragraph? 

1.  The  entire  sentence  is  capitalized 

2.  The  rest  of  the  sentence  is  printed 
in  bold  face 

3.  The  rest  of  the  word  is  capitalized 

4.  The  remainder  of  the  word  is 
italicized 

When  you  select  ornaments  for  a  print 
job,  what  principle  should  you  follow? 

1.  Apply  the  so-called  scotch  rule 

2.  Use  ornaments  Uiat  correspond  with 
the  type  style 

3.  Select  ornaments  for  decoration  only 

4.  Abundantly  decorate  the  work  with 
ornaments 

The  sc-cal  3d  scotch  rule  consists  of 
X.    2  thin  lines 

2.  2  heavy  lines 

3.  only  1  heavy  line 

4.  1  thin  line  and  1  heavy  line 

With  which  type  face  would  you  be  more 
apt  to  use  a  scotch  rule  border? 

1.  Gothic 

2.  Bodoni 

3.  Sans  serif 

4.  Futura 

Rales  are  lines  within  a  printed  page 
used  for  the  purpose  of 

1.  guidincT  the  reader's  eye 

2.  separating  sections  of  a  page 

3.  servino  as  writing  lines 

4.  doing  any  of  the  above 


1-64.    Which  line  weight  is  generally  used  to 
divide  the  sections  of  a  form? 


1-65.    Which  of  the  following  factors  should 
you  consider  in  attaininq  leqibility? 

1.  Lcnqth  of  line 

2.  Style  of  letter 

3.  Size  of  type 

4.  All  of  the  above 

1-66.    V.liat  size  of  type  is  considered  the 
easiest  to  read? 

1.  2  to  5-point 

2.  5  to  7-point 

3.  8  to  14-point 

4.  20  to  25-point 


1-67.    You  should  use 


1-69. 


Medium  rule 
Hairline  rule 
Heavy  rule  ^ 
Scotch  rule 


(A) 


2  to  3  inch:  2  to  5  inch 
column  widths  for  8-point  t^'pe  and 

 (B)  column  widths 

2  to  3  inch;  2  to  5  inch 
for  10-point  type. 

1.  (A)      to  3  inch;  (B)  2  to  5  inch 

2.  (A)  and  (B)  2  to  3  inch 

3.  (A)  and  (B)  2  tc  5  inch 

4.  (A)  2  to  5  inch;   (B)  2  to  3  inch 

1-68.    Many  newspaper  coluirtis  measure  ^  inches 
in  line  length.    What  is  the  line  length 
of  such  a  column  in  (A)  picas  and  (B) 


points? 
1-  (A) 

2.  (A) 

3.  (A) 

4.  (A) 


10  nicas, 
12  picas, 
10  picas, 
12  picas. 


and 
and 
and 
and 


(B) 
(B) 
(B) 
(B) 


100  points 
144  points 
120  points 
120  points 


Lines  formina  a  column  2  inches  wide 
rcnuirc  less  leadina  than  lines  formincr 
a  column  8  inches  wide. 


1-70.  Lcttcrspacing  is  the  technique  of  adding 
space  between  the  v'^-ds  of  large  display 
faces. 


Why  are  condensed  faces  more  practical 
than  expanded  faces  for  display  work? 
I*    Because  there  is  no  appreciable 

loss  of  legibility 
2*    Because  condensed  faces  are  more 

readable 

3»    Because  more  characters  can  be 

placed  in  a  line 
4.    Because  of  both  1  and  3  above 


•    How  do  paragraphs  and  indentions  affect 
legibility? 
1*    both  decrease  it 
2*    Both  increase  it 
3»    Indentions  increase  it,  but 

paragraphing  decreases  it 
4.    Paragraphing  increases  it,  but 

indentions  decrease 
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Assignment  2 


r?6bld  T»p»  Co«po«itioii 

\rntpock  NAVEDIRA  10452--C:    Pages  36-74 


Uaming  Objective:    Recognize  nethods 
of  producing  cold  type  coeposition  and 
datexiiine  steps  in  copy  fitting  cold 
type  coiiiposition* 


2*i»    Cold  type  composition  includes  copy  pro- 
duced     all  of  the  following  methods 
except 

1»    £ustoirriter  aachine 
2*    Headliner  aacbine 
3»    Linotype  MtaX  slug 
4.  VariTyper 


2-5.  Copy  fitting  involves  selecting  a  piece 
of  copy  of  representative  size  and  type 
face  and  counting  the  number  of  charac- 
ters in 

1.    4  lines  and  multiplying  by  10 
2»    5  lines  und  dividing  by  5 
3»    6  lines  and  adding  50 
4»    one-half  the  copy 


Learning  Objective:  Determine  methods 
of  preparing  direct  image  plates. 


:2*2*    What  aspect  of  typed  copy  remains  fixed 
when  the  copy  is  reduced? 

1.  Height  of  the  letters 
2»    Proportions  of  the  copy 
3.,  Width  of  the  copy 

4.    Width  of  the  letters 

2-3*    Tott  use  the  "scaling**  plan  tc  find  typing 
diiwnsions.    How  deep  %«ould  a  column  of 
reduced  typing  be  if  copy  12  inches  deep 
and  4  inches  wide  were  to  be  reduced  to  a 
column  2  indies  wide? 
1*    3  in. 

2.  4  in* 

3.  6  in* 

4.  8  in» 

A.  Hove  long  pointer  to  25 

B»  Set  short  pointer  to  25 

C»  Set  long  pointer  to  30 

D»  Set  long  pointer  to  50 

B»  Move  long  pointer  to  30 

F*  Set  short  pointer  to  50 

Ust  2K 

2-4*    flhi^  steps  from  list  2 A  should  you  per- 
fom»  in  sequence »  on  the  scaling  wheel 
when  you  reduce  art  30  picas  wide  and  50 
picas  deep  to  25  picas  wide? 

1.  C,  P,  A 

2.  D»  B»  E 

3.  C,  F,  E 

4.  A,  C 


2-6.    Which  factor  determines  the  quality  of 
the  copies  printed  from  direct  image 
masters? 

1.  The  type  of  material  from  which 
they  are  made 

2.  The  type  of  press  on  irfiich  they 
are  used 

3.  The  size  of  the  direct  image  master 

4.  The  method  of  preparing  the  direct 
image  mascer 

2-7.    For  the  preparation  of  direct  image 

masters  an  electrical  typewriter  is  an 
advantage  over  the  medianical  typewriter 
because  with  the  electrical  typewriter 
the 

1*    left  and  right  margins  are  easier  to 
set 

2.  spacing  between  characters  is  more 

3.  typing  pressures  are  better  controlled 

4.  spacing  between  words  is  more  even 

2-8 •    When  you  prepare  direct  image  masters, 

you  should  handle  them  with  care  and  keep 
the  cotposing  equipment  clean  and  in  good 
operating  order  because  the  masters 

1.  are  susceptible  to  grease 

2.  can  be  easily  scratched  by  fingernails 
or  metal 

3.  are  expensive  and  may  be  damaged  by 
tnrinklinq 

4.  are  very  fraaile 
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The  "gripper  margin"  of  a  plate  is  the 
area  located  between  the 

1.  face  of  the  copy  uid  the  left  edge  of 
the  plate 

2*    right  margin  of  the  copy  and  the  riaht 

edge  of  the  plate 
3.    last  line  of  the  copy  and  the  bottom 

of  the  plate 
4*    t<^  of  the  master  and  the  line 

showing  where  typing  can  begin 

Which  step  should  you  perfom  first  when 
preparing  a  direct-image  plate  consisting 
of  typing  and  a  drawing? 
1-    Filling  in  the  large  black  areas 
with  a  brush 

2.  Drawing 

3.  T\^ina 

4*    Ruling  with  a  grease  ball-point  pen 


Uaming  C»>jective:    Recognize  the 
characteristics  of  the  VariTyper 
machine  and  procedures  of  operatino 
it. 


The  VariTyper  provides  differential 
spacing,    what  is  meant  by  differential 
spacing? 

!•    The  automatic  spacing  between  words 
to  make  each  line  the  same  length 

2.  The  automatic  spacing  between  each 
line  of  typed  copy 

3.  The  automatic  adjustment  of  spaces 
between  each  letter  and  each  word 

4.  The  automatic  spacing  of  each  letter 
to  its  width 

The  DSJ  model  VariTyper  differs  from  the 
DS  model  VariTyper  in  that  the  DSJ  model 

1.  uses  interchangeable  type  fonts 

2.  varies  the  space  between  words  so 
that  each  line  is  the  same  length 

3.  provides  proportional  spacing 

4.  uses  interchangeable  type  fonts  and 
provides  proportional  spacinc 

When  you  insert  p^er  into  the  VariTyper 
you  disengage  the  line  spacing  mechanism 
by 

!•    turning  the  feed  roll  knob  out 

2.  moving  the  feed  roll  release  lever 
forward 

3.  pushing  the  feed  roll  knob  in 

4.  moving  the  feed  roll  release  lever 
to  the  rear 


2-14.    How  do  you  raise  the  anvil  to  insert  a  . 
type  font  in  the  VariTyper? 
1*    By  lifting  the  anvil  knob 

2.  By  moving  the  keyboard's  type  chaiigi^^ 
lever  forward 

3.  By  lowering  the  anvil  knob 

4.  By  moving  the  keyboard's  type  change; 
lever  to  the  rear 

2-15.    The  letter  at  the  end  of  the  type  font  .  ' 
identification  number  indicates  the 

1.  tyj>e  font  style  ^ 

2.  size  of  the  type 

3.  amount  of  spacing  between  lines 

4.  amount  of  spacing  allowed  for  eadi- 
character 

2-16.    Assume  that  you  have  a  type  font  idenSr,^ 
f  ied  by  the  number  680-12A  and  you  want  ^ 
2-point  spacing  between  each  line.    AtV  - 
what  dial  number  would  you  align  the 
point  indicator  of  the  line  spacing 
controls? 
1-  12 

2.  13 

3.  14 

4.  15 

2-17.  The  st^pression  control  lever  lessens 
the  force  of  the  hammer  on  all  of  the 
following  characters  except 

1.  ! 

2.  j 

3.  1 

4.  I 

2-18.    If  you  allow  three  increments  for  each 

space  between  Moxds,  how  many  increments 
would  you  use  on  the  DS  VariTyper  for 
the  line:  When  may  I  ^tart  the  test? 
1-71  '  * 

2.  73 

3.  75 

4.  77 

2-19.    Assume  that  you  have  set  the  left  margin 
on  the  VariTyper.    As  you  check  the 
setting  of  the  left  margin  you  find  that 
the  carriage  does  not  return  to  the 
exact  same  position.    How  do  you  correct 
this  discrepancy? 

1.  By  turning  the  margin  stop  adjuster 
knob 

2.  By  resetting  the  margin  stop 

3.  By  realigning  the  dial  pointer  with 
the  vertical  line  on  the  dial 

4.  By  doing  any  of  the  above 


2~20,    Refer  to  your  textbook  and  figure  3*8« 
Hhich  key»  when  depressed »  locks  the 
VariTyper  font  in  position  to  type 
several  successive  characters  of  the 
bottom  row? 


1. 

C 

2. 

D 

' 

3. 

E 

4. 

F 

2-21.  How 

many  times  must  you 

the 

DSJ  VariTyper  if  you 

the 

right  margin? 

1. 

One 

2. 

TWO 

3. 

Three 

4. 

Four 

2-22.    Where  is  the  ribbon  shield  located  on  the 
VariTyper? 

'1\    Back  of  the  anvil 
2*    In  front  of  the  anvil 

3.  Between  the  two  guides  on  the  left 
side  of  the  font 

4,  Between  the  two  guides  on  the  right 
side  of  the  font 


Learning  Objective:    Determine  char- 
acteristics of  the  IBM  Proportional 
Spacing  Machine  and  procedures  of 
operating  it. 


2-23.    One  advantage  of  the  IBM  Proportional 
Spacing  Machine  over  the  regular  type- 
%n:iter  for  preparing  photo-offset  copy 
is  that  the  IBM  machine 

1.  is  more  portable 

2.  has  interchangeable  type  faces 

3.  has  letters  that  resemble  conventional 
type  faces 

4.  provides  automatic  justification 

2-24.    Unlike  the  IBM  Proportiotial  Spacing 
Machine,  the  typewriter 

1.  can  type  regular  carbon  copies 

2.  provides  equal  space  for  each  letter 
'3.    has  conventional  type  faces 

4.    has  a  keyboard 

2-25»    How  many  notches  forward  from  "A"  should 
you  move  the  multiple  copy  control  lever 
to  allow  the  IBM  Proportional  Spacing 
Machine  to  type  9  carbons? 


One 
Two 
Four 
Five 


2-26.    You  may  insert  one-unit  spacinq  between 
the  words  of  a  line  of  type  printed  on 
the  Proportional  Spacinq  Machine  by  first 
pressinq  the 

1.  two-unit  space  bar  and  then  pressing 
the  three-unit  space  bar 

2.  three-unit  space  bar  and  backspacinq 
the  two-unit  space  bar 

3.  two-unit  space  bar  and  pressinq  the 
word  expander  button 

4.  two-unit  space  bar  and  backspacing 
one  unit 

2-27.    You  have  a  headinq  that  contains  52  tinits 
and  the  line  of  type  is  144  units.  To 
center  the  heading,  how  many  units  must 
you  space  before  typing  the  first  letter 
of  the  headinq? 

1.  26 

2.  46 

3.  72 

4.  98 

2-28.    The  release  of  which  of  the  following 

mechanisms  will  automatically  return  the 
platenroller  of  the  IBM  Proportional 
Spacing  Machine  to  its  regular  line 
spacing? 

1.  Line  position  reset  lever 

2.  Variable  line  spacer 

3.  Paper  release  lever 

4.  Line  space  lever 

2-29.    Kow  can  you  determine  that  the  Propor- 
tional Spacing  Machine  requires  a  new 
spool  of  ribbon? 

1.  The  carriage  fails  to  move  when  the 
keys  are  pressed 

2.  Red  appears  in  the  ribbon  supply 
indicator  window 

3.  The  carriage  fails  to  move  when  the 
spacinq  bars  are  pressed 

4.  Red  appears  throuah  the  on-off 
switch  window 

2-30.  Which  of  the  following  brushes  should 
you  use  to  clean  the  type  on  your  IBM 
machine? 

1.  Wire  brush 

2.  Camel*s-hair  brush 

3.  Bristle  brush 

4.  Any  of  the  above 

2-31.    You  may  find  it  necessary  to  clean  the 
keys  of  your  machine  with  a  cloth 
moistened  with 

1.  any  cleaninq  solvent 

2.  blanket  wash 

3.  liqht  oil 

4.  mild  detergent 
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2-32. 


2t33. 


2-34. 


2-35. 


2-36. 


2-37. 


What  change  is  incorporated  into  the 
Model  D  IBM  Proportional  Spacing  Machine? 
1.    Repeatin<^  action  of  7  keys 
Provision  for  typing  blind 
Indication  of  space  remaining  at  the 
bottom  of  the  page 
All  of  the  above  chanoes 


2. 
3. 

4. 


2-38. 


Learning  Objective:    Determine  the 
characteristics  of  the  IBM  Selectric 
equipment  and  the  Justowriter. 


2-39. 


2. 


3. 


The  IBM  Selectric  Typewriter  differs  from 
the  conventional  electric  typewriter  in 
that  the  former  has  a  ball  that  moves 
across  the  page  to  bring  the  character 
into  printing  position. 

You  correct  a  mistake  when  typing  with 
the  IBM  Magnetic  Tape  Selectric  Type- 
writer by 

1.    erasing  the  error  and  finding  your 
typing  position  with  the  pointer 
backspacing  and  retyping  the 
character 

tabulating  and  typing  the  correction 
in  the  margin 
4.    covering  the  mistake  with  white 
correction  tape  and  retyping  the 
character 

Which  IBM  machine  uses  proportional 
spacing? 

1.  Magnetic  Tape  Selectric  Con^oser 

2.  Selectric  Typewriter 

3.  Magnetic  Tape  Selectric  Typewriter 
4«    All  of  the  above 

How  many  times  must  you  type  the  copy 
when  you  use  the  Justowriter? 
1*  One 

2.  Two 

3 .  Three 

4.  Four 

When  you  are  typing  the  rough  copy  on  the 
Justowriter  and  make  a  mistake,  you 
correct  the  error  by 

1.  backspacing  and  retyping  the 
character 

2.  covering  the  error  with  white  cor- 
rection tape  ai.d  retypino  the 
character 

3.  erasing  the  error ^  backspacino,  and 
retyping  the  correct  character 

4.  pressing  the  "line  delete"  key  and 
retyping  the  line 


2-40. 


2-41. 


2-42. 


2-43. 


Learning  Objective:    Recognize  methods 
and  technioues  of  preparing  display 
composition. 


All  of  the  following  type  is  classified 
as  display  type  except 
1*    14  point  Bodoni  Book 

2.  IB  point  Ultra-Bodoni  Italic 

3.  10  point  Bodoni  Book 

4.  24  point  Caslon  Old  Style 

Which  method  of  preparing  display  com- 
position is  more  likely  to  present  a 
friendly,  informal  tone  to  the  finished 
work? 

1.  Leroy  lettering 

2.  Visi-Type  pastedown  lettering 

3.  Alphaqraph  photolettering 

4.  Hand  lettering 

If  you  have  a  ragged  edge  while  lettering 
with  a  speedball  pen,  you  can  best  correct 
the  mistake  by 

1.  erasing  it  with  an  ink  eraser 

2.  touching  it  out  with  Chinese  white 

3.  letterinq  over  it  with  a  larqer  point 

4.  removing  the  blot  with  alcohol 

A  qood  pen  to  use  for  making  thick  square 
letters  that  have  geometric  sharpness  is 
the  Speedball 

1.  A5 

2.  BO 

3.  Al 

4.  B2 

Which  pen  is  a  part  of  a  mechanical  aid 
for  lettering  display  conposition? 

1.  Leroy 

2.  Speedball 

3.  Crow  quill 

4.  Gillot's  303 

Pressure-transfer  letters  differ  from 
Art  Type  and  Visi-Type  letters  in  that 
pressure-transfer  letters 
1.    are  pasted  to  the  artwork 

are  printed  on  acetate  sheets 
always  have  to  be  sprayed  with  a 
plastic  fixative 

can  be  removed  with  a  pencil  eraser 
if  necessary 


2. 
3. 

4. 
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Learning  Objective:    Determine  tech- 
niques of  operating  the  Headliner 
Photocomposinq  Machine. 


t2-4jl.    You  should  use  the  slots  at  the  edqe  of 

,  -     \      the  TypeMaster  disk  of  the  Headliner  to 
regulate  the 

1.  type  size 

2.  proportional  spacinq 

3.  upper  and  lower  case  characters 

4.  right  and  left  margins 

2-45.    By  which  method  is  the  paper  carried 
through  the  developing  tank? 

1.  By  belt-driven  sprocket  wheels 

2.  By  cable-driven  sprocket  wheels 

3.  By  chain- driven  sprocket  wheels 

4.  By  electric  motor- driven  sprocket 
wheels 

2-46.    Which  of  the  following  actions  indicate 

that  you  have  properly  inserted  the  paper 
in  the  Headliner? 

1.  The  paper  feeds  from  left  to  right  as 
you  turn  the  paper  feed  knob  clockwise 

2.  The  paper  feeds  from  right  to  left  as 
you  turn  the  paper  feed  knob  counter- 
clockwise 

3.  The  paper  feeds  from  left  to  right  as 
you  turn  the  paper  feed  knob  counter- 
clockwise 

4.  The  paper  feeds  from  right  to  left  as 
you  turn  the  paper  feed  knob  clock- 
wise 

2-47.    After  you  have  inserted  the  TypeMaster 

and  set  the  lighthouse,  wordspacing,  and 
letterspacing  controls,  you  discover  that 
the  characters  are  printing  incon?)letely. 
What  correction  should  you  make? 

1.  Open  the  liqhthouse  setting 

2.  Readjust  the  wordspacinq  and  letter- 
spacina  dials 

3.  Reposition  the  TypeMaster  on  the 
Headliner 

4.  Close  the  lighthouse  setting 

2-48.    For  a  14-point  TypeMaster  you  should  set 
the  wordspacing  dial  by  rapidly  tumina 
the  dial  to  an  8-point  setting  and  then 
gradually  moving  it  up  to  the  14-point 
setting. 


2-49.    What  is  the  purpose  of  the  Exposure- 
minder? 

To  control  the  length  of  time  the 
liqhthouse  lamp  is  on 
To  assist  in  maintaining  the  proper 
temperature  of  the  developing 
solution 

To  automatically  compensate  for  the 
relationship  of  the  exposure  time  to 
the  strenqth  of  the  developinq 
solution 

To  assist  in  maintainino  a  specific 
amount  of  current  flow  throuqh  the 
lighthouse  lamp 

2-50.    At  what  point  in  the  operation  of  the 

Headliner  is  the  tape  cut  from  the  roll? 

1.  After  exposure  but  before  development 

2.  After  fixinq  but  before  washing 

3.  After  development  but  before  fixinq 

4.  After  washing  and  being  forced  from 
the  Headliner 


1. 


2. 


3. 


4. 


2-51. 


The  Headliner  machine  automatically 
shuts  dovm  while  you  are  printing  the 
third  character  of  a  four  letter  word. 
By  which  method,  if  any,  may  you  com- 
plete the  word? 

1.  By  no  method 

2.  By  feeding  the  paper  manually  with 
the  paper  feed  knob 

3.  By  depressing  the  line  limit  s%#itch 

4.  By  raising  the  cut-off  lever 


in  items  2-52  through  2-55,  select  from  colu«i 
B  the  most  probable  cause  for  the  Headliner 
problem  in  column  A. 


A.  problem 

2-52.    Printinq  and 
developino 
produces  blank 
paper 

2-53.    Characters  overlap 
on  the  printed 
paper 

2-54.    Grayish  or  indis- 
tinct characters 

2-55.    Characters  lack 
sharpness 


B.  Cause 


4. 


Dirt  in  the 
TypeMaster  'slot 

Burned  out 
exposure  bulb 

Overexposure 

Underexposure 


12 


2-56.    Which  problem  may  be  corrected  by  feed- 
ing more  paper  into  the  storage  chamber? 
A*    Pap^r  does  not  come  out  of  the 
developing  tank  and  the  devel<»ing 
light  remains  on 

f'^^'J*^^'      '••^  developing 
tanx  wtipn  the  cut-off  lever  is 
raised 

3*   Cut-off  lever  can  not  be  raised 
4*   The  machine  shuts  off 


Learning  objective:    Recoqnise  the 
proofreaders  symbols  and  procedures  used 
i^en  proofreading  and  correcUnq  copy 


A.  Mans  odds  for  survival  in  polar  areas  could  be 

B.  greatly  increosed  as  a  result  of  2  recent  inventions 

C.  sponsored  by  the  coast  guard. 

D.  The  inventions  include  a  light  weather-Resistant  tent, 

E.  and  a  blanket  which,  when  folded,  will  fit  in  the  palm 

.      F.  of  the  hand  Both  are  designed  to  conserve  body  warmth. 

G.  Light,  portable  and  easily  assembled,  the  tent  is 

made  of  fabric  which  is  windp^oof  and  water  proof. 

!•  Yet  it  is  porous  enough  to  permit  the  escape  of  body 

J.  moisture  while  retaining  the  occupants  body  heat. 

K.  The  blanket  is  made  of  light,  olumintzed  plastic  film 

L.  which  possesses  unusual  toughness  and  durability.  This 

M.  ^/pe  film  i$  presently  used  in  space  operations. 

N.  Although  the  blanket  measures  56  by  84  in,  it 

0.  be  can  folded  into  a  small,  rectangular  package  suitable 

P.  for  eosy  handling. 

Figure  2A.-An  article  to  be  proofread. 

it  r*-  f     •  ^  ^^^l^  of  an  article  as 

it  came  off  a  typewriter.  The  capital  letters 

iS:n'^f5:;'t:*f  "••^  asTreL^ncTto 

identify  the  lines.  Proofread  the  article,  using 
the  appropriate  mark,  given  in  figure  3-45  Td 
th#  information  in  chapter  3  of  yl^r  textboS^ 
Then  answer  items  2-57  through  2-68. 


2-57.    Which  marks  did  you  use  to  indicate  that 
the  number  in  line  B  and  the  unit  of 
measurement  in  line  N  are  to  bo  spelled 

2.  two  and  inches 

3.  copy  out 

4.  jhe> 

^     For  items  2-58  through  2-61  use  the 
following  alternatives: 
1-  ❖ 

2.  / 

3.  0 

4.  5 

2-58.    Which  of  the  symbols  did  you  use  in  line 

2-59.    What  syinbol  is  used  in  line  D? 

2-60.    What  symbol  did  you  enter  in  lines  A  and 
J  to  indicate  the  possessive  case? 

2-61.    Which  of  the  symbols  did  you  use  to 
correct  the  punctuation  of  line  F? 

2-62.    In  line  E  you  made  marks  to  remove  the 
commas  preceding  and  following  -i^en 
folded".    To  retain  these  coams  vou 
write 

1»  rectify 

2.  disregard 

3.  insert 

4.  stet 

2-63.    Which  syirtJol  indicates  that  punctuation 
was  omitted  in  line  G? 

1.  ; 

2.  =/ 

3.  4 

4.  ^ 

^      For  items  2-64  through  2-67  use  the 
following  alternatives: 

1.  -m^f- 

2.  O 

3.  ~ 
4. 

2-64.  Which  proofreader's  mark  did  you  use  to 
indicate  that  line  1  continues  the  sub- 
ject begun  in  line  G? 

2-65.    What  symbol  did  your  insert  at  line  0 
to  indicate  the  transposition  of  words? 

2-66.    What  symbol  did  you  show  in  line  H  to 
indicate  that  two  words  are  actually 
only  one  word? 


2-67*    Which  mark  did  you  use  to  eliminate  the 
duplicated  word  in  line  V7 

2-68*    What  mark  did  you  enter  to  indicate  that 
line  M  is  not  properly  aligned? 

2-  ^ 
4. 


2-70.    Which  of  the  following  methods  is  recom- 
mended for  making  most  corrections  to 
cold  type  composition? 

1.  Cuttina  in  the  correction 

2.  Erasing  and  retyping  the  correction 

3.  Applying  white  opaaue  correction 
fluid  and  retyping 

4.  Using  correction  tape  to  cover  the 
mistake  and  retyping 


I- 


2-69.    Proofreader's  corrections  on  reproduction 
copy  should  be  made  in  the  margin  with  a 

1.  fountain  pen 

2.  light  green  pencil 

3.  ball  point  pen 

4.  light  blue  pencil 


tmc 
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Assignment  3 

Artwork  Preparation;  Photographic  Equipment 
Textbook  NAVEDTRA  10452-C:    Pages  75-99 


Learning  Objective:    Select  and  Iden- 
tify the  types  of  art  materials  and 
the  procedures  used  In  the  prepara- 
tion of  all  artwork  that  will  be 
photographed  before  printing. 


In  Items  3-1  through  3-4,  select  from  column  B 
the  artwork  classification  which  Includes  the 
artwork  In  column  A. 


A,  Artwork 

3-1.    A  photograph  with 
applied  lettering 

3-2.    An  oil  painting 

3-3.    A  pen  and  Ink 
drawing 

3-4.    A  black  and  white 
photograph 


3-6. 


3-7, 


B.  Classification 

1.  Line  copy 

2.  Tone  copy 

3.  Combination 
copy 


3-9. 


3-5. 


Shading  can  be  added  to  line  copy  by 
applying 

1.  crosshatchlng 

2.  patterned  acetate 

3.  both  1  and  2  above 

4.  solid  blocks  of  color 

Which  of  the  following  Ink  colors  produces 
satisfactory  results  for  the  reproduction 
of  a  lln^  drawing? 

1.  Gray 

2.  Yellow 

3.  Red 

4.  Light  blue 

Original  drawings  are  usually  prepared 
twice  or  one  and  one-half  times  larger 
than  the  final  reproduction. 


3-10. 


3-11. 


I^hat  should  you  do  to  indicate  that  the 
final  size  of  a  piece  of  artwork  Is  to  be 
larger  than  the  original  artwork? 

1.  Mark  the  new  width  In  picas  In  the 
margin  of  the  copy 

2.  Mark  "Not  S/S"  In  the  margin  of  the 
copy 

3.  Make  sure  to  see  the  artist  personally 

4.  Do  the  artwork  over  In  the  correct 
size 

A.  Zlp.a-tone 

B.  Craft-tint  paper 

C.  Vlsl-type 

D.  Colored  paper 

E.  Paratone 

F.  Ross  board 

G.  Illustration  board 

H.  Scratchboard 

List  3A 


Line  drawings  should  be  drawn  or  mounted 
on  which  material  In  list  3A? 

1.  A 

2.  B 

3.  F 

4.  G 

Which  material  In  list  3A  gives  a  shaded 
effect  when  Its  pebbled  surface  Is  drawn 
upon? 

1.  A 

2.  C 

3.  F 

4.  H 

Which  material  In  list  3A  requires  the  use 
of  an  acid  developing  solution? 

1.  A 

2.  B 

3.  G 

4.  H 
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3-12. 


I 


,3-13. 


Which  of  the  materials  in  list  3A  are  3-17, 
waxed  on  one  side  so  that  they  may  be 
affixed  to  the  drawing  paper? 
1«    C«  E,  and  G 

2,  D«  and  F 

3,  G9  and  U 

4,  A«  Ct  and  E 

Which  of  the  materials  in  list  3A  must  be  3-18, 
coated  with  ink  before  highlights  are 


Which  of  the  following  tools  is  best 
suited  for  use  as  a  guide  in  producing 
C  in  figure  3A? 

1,  Dividers 

2,  Triangle 

3,  French  curve 

4,  Compass 

Which  part  of  figure  3A  was  produced  by 
using  a  french  curve  as  a  guide? 


scratched  into  its  surface? 

1. 

A 

1.  B 

2. 

C 

2.  D 

3. 

D 

3.  F 

4. 

E 

4.  H 

3-14  • 


3-15. 


Clippings  and  photographs  intended  for 
use  as  copy  can  be  improved 9  if  need  be, 
by  using  india  ink,  Chinese  white,  black 

and  white  watercolor,  or  photographic 

filters. 


A  pantograph  is  a  mechanical  tracing 
instnnnent  which  can  be  used  for 


1. 

2. 
3. 

4. 


line 


producing  a  Crosshatch  effect  in 
drawings 

determining  right  angles 
spraying  a  fine  mist  of  paint  or 
onto  a  photograph  or  drawing 
making  line  drawings  from  photographs 


ink 


3-19.    Which  of  the  following  erasers  is  used 
for  cleaning  smudges  and  dirt  from 
drawing  paper? 

1.  Pencil  eraser 

2.  Art  gum  eraser 

3,  Kneaded  gum  eraser 

4,  Both  2  and  3  above 

3*20,  Light  blue  pencils  are  often  used  for 
initial  sketches  mainly  because  lines 
that  are  drawn  in  this  color 

1,  photograph  as  black 

2,  are  soft  and  easy  to  work  with 

3,  do  not  show  up  in  a  photograph 

4,  are  easy  to  erase 

3-21.    All  of  the  following  procedures  apply  to 


® 
® 

© 


© 


3-22. 


Figure  3A.  -  Types  of  draftsman's  lines 

3-16.  Which  of  the  following  tools  is  best 

suited  for  use  as  a  guide  in  producing 
in  figure  3A? 

1.  French  curve 

2.  Dividers 

3.  T-square 

4.  Compass 


the 

to 

1. 

2. 

3. 

4. 


correct  use  of  the  ruling  pen  except 

vary  the  line  width  by  setting  the 
thumbscrew 

dip  only  the  point  into  the  ink  to 
refill  the  pen 

hold  the  pen  upright  with  a  slight 
tilt  in  the  direction  you  are  drawing 
keep  the  outside  of  the  point  wiped 
clean  to  prevent  the  pen  from  running 


In  photographing  tone  work^  which  of  the 
following  methods  is  used  to  break  the 
copy  into  dots? 

1.  The  artist  attaches  a  fine,  patterned 
acetate  sheet  over  the  copy 

2.  The  cameraman  photographs  the  copy 
through  a  screen  that  is  ruled  with 
crosslines 

3.  The  cameraman  photographs  the  copy 
through  a  screen  that  is  covered  with 
dots  of  different  sizes 

4.  The  cameraman  photographs  the  copy 
through  a  blue  filter 
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3-23.    The  photograph  you  are  retouching  does 
not  "take"  the  water  color.    What  should 
you  do? 

1.  Use  crayon  instead  of  watercolor 

2.  Rub  the  photograph  with  a  very  fine 
sandpaper 

3.  Rub  the  photograph  with  a  piece  of 
cotton  and  fuller's  earth 

A.    Apply  a  thin  film  of  rubber  cement 
to  the  photograph 

3-24.    Which  of  the  following  materials  is  used 
in  alrbrushing  photographs? 

1.  Watercolor 

2.  Photo  oils 

3.  Charcoal  powder 
A.    Thinned  indi«  ink 

3-25.    For  which  of  the  following  purposes 
would  you  use  a  frisket? 

1.  To  mask  off  an  inset  area  on  a 
photograph 

2.  To  indicate  color  separation  when 
the  colors  overlap 

3.  To  mask  off  an  area  that  is  not  to 
be  sprayed  with  an  airbrush 

A.    To  produce  a  shading  effect  in  line 
copy 

3-26.    Which  of  the  following  methods  may  be 
used  effectively  to  blend  together  the 
various  pictures  of  a  photomontage? 

1.  Alrbrushing 

2.  Frisket ing 

3.  Bend^ing 

*  4.    Dry  mounting 

3-27.    To  avoid  possible  damage  to  a  polaroid 
photograph,  you  should  mount  it  on 
cardboard  with 

any  all-purpose  glue 
2*    rubber  cement 
3.    either  1  or  2  above 
4*  wax 


In  Items  3-28  through  3-30,  select  from  column 
B  the  term  that  is  described  in  column  A. 


3-33, 


3-34, 


A*  Descriptions 


Terms 


3-28.    A  halftone  that  has        1.  Vignette 
had  its  background 
eliminated  2.  Crop 

3-29,    A  photograph  that  has     3.    Square  finish 
a  portion  marked  off 
for  elimination  4.  Outline 

3-30.    A  conventional 

rectangular  halftone 


3-31.    Which  of  the  following  methods  can  you 
use  to  crop  a  photograph? 

1.  Outline  the  section  to  be  used  with 
Chinese  white 

2.  Mark  the  margin  with  grease  pencil 
or  ink 

3.  Cover  the  photograph  with  a  sheet  of 
paper  and  cut  a  window  to  expose 
the  area  to  be  used 

A.    Use  any  of  the  above  methods 

^"•^2.    Assume  that  you  have  a  piece  of  copy  8 

inches  wide  and  10  inches  deep  that  is  to 
be  reduced  to  a  width  of  6  inches. 
What  will  the  new  depth  be? 

1.  7  in. 

2.  7  1/2  in. 

3.  8  in. 

A.  8  1/2  in. 

Of  Che  following  media,  which  is  best 
for  black  and  white  reproduction? 

1.  Crayon  drawings 

2.  Color  photographs 

3.  Transparencies 
A.  Both  2  and  3  above 

What  should  you  do  when  you  wish  to 
reproduce  a  clipping  of  a  halftone  that 
has  coarse  dots? 

1.  Treat  it  as  a  halftone 

2.  Use  a  fine  grain  filter 

3.  Rescreen  it 

4.  Treat  it  as  a  line  shot 

3-35.    A  piece  of  art  that  covers  an  entire  page 
with  no  white  space-margin  is  called  a 
!•  run 

2.  picture  inset 

3.  bleed 

4.  crop-off 

3-36.    What  mcithod  do  you  use  to  handle  a  piece 
of  art  that  is  to  cover  a  page  from 
margin  to  margin  without  a  border? 

1.  Trim  it  to  exact  size  that  it  is  to 
appear  after  reproduction 

2.  Rescreen  it 

3.  Make  it  wider  and  higher  than  it  is 
to  appear  after  reproduction 

4.  Print  it  on  smaller  paper  stock 

3-37.    In  preparing  an  inset,  follow  all  of  the 
following  procedures  except 

1.  scaling  the  inset  accurately  to  fit 
the  area 

2.  indicating  instructions  on  the  overlay 
to  the  stripper 

2.    indicating  the  inset  area  with  black 
paper 

4.    sizing  small  photos  larger  than  the 
inset  area 
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A«    Paste  lettering  directly  to  the 
photograph 

B«    Attach  lettering  for  the  combina- 
tion copy  on  a  separate  acetate 
overlay 

C«    Affix  register  marks  to  the  master 
copy  and  overlay 

D«    Moui    each  element  of  the  combina- 
tion wopy  on  separate  sheets  of 
cardboard 

£•    Use  either  A  or  B  above 


List  3B 

What  aethod  in  list  3B  may  you  use  to 
achieve  an  acceptable  lettering  and 
photograph  combination  copy? 


1. 
2. 
3. 
4. 


.3-39«    A  high  quality  type  and  photograph 
combination  copy  may  be  obtained  by 
using  which  of  the  methods  in  list  3B? 

1.  A 

2.  B 

3.  D 

4.  E 

\3^40«    Which  method  in  list  3B  may  be  used  to 
obtain  an  economical  combination  copy? 

1.  A 

2.  B 

3.  C 
A.  E 

3^41«    A  combination  copy  in  which  the 

lettering  must  fall  at  a  precise  point 
on  the  photograph  may  be  obtained  by 
which  aethod  in  list  3B? 

1.  A 

2.  B 

3.  C 
A.  D 

3«>A2«    White  lettering  that  is  printed  onto  a 
photographic  background  is  a  form  of 
reverse  combination  copy* 

S-AS*    What  material  should  you  provide  to  the 
cameraman  when  you  are  preparing  line 
cnpy  for  printing  in  three  colors  that 
do  not  overlap? 

1«    Three  separate  color  drawings 
2«    A  black  and  white  drawing 
3«    An  original  color  photograph 
A*    Three  color  photographs 


3-AA*    What  is  meant  by  the  indication  "25 
percent  tint"  on  art? 

1*    Twenty-five  percent  of  the  tint  area 

is  to  be  covered  by  dots 
2»    Twenty-five  percent  of  the  tint  area 

is  to  be  white  space 
3.    The  ink  used  in  printing  is  to  be 

mixed  25  percent  ink  and  75  percent 

thinner 

A,    The  ink  used  in  printing  is  to  be 
mixed  25  percent  thinner  and  75 
percent  ink 

3-A5.    How  many  acetate  overlays  are  necessary 
in  the  preparation  of  artwork  that  has 
four  colors  which  overlap? 
!•  One 

2.  Two 

3.  Three 
A.  Four 

3-A6*    Which  of  the  following  checks  should  you 
make  during  your  review  of  artwork  prior 
to  sending  it  to  the  cameraman? 
!•    Check  to  see  that  each  piece  of  art 

is  marked  for  the  desired  reproduction 
2*    Check  to  see  that  special  instructions 

are  clearly  stated 
3*    Check  to  see  that  all  illustrations 

are  properly  scaled  and  marked  for 

size  and  crop  marks  are  plainly 

indicated 
A.    Perform  all  of  the  above  checks 

3-A7.    Which  of  the  following  elements  should  be 
excluded  from  paste-ups? 
1«    Reproduction  proofs 
2«    Line  drawings 
3.    Halftone  illustrations 
A«    Rules  and  borders 

3-A6*  Preliminary  rulings  for  cold  type  paste- 
up should  be  made  first  in  blue  and  then 
outlined  in  india  ink* 

3-A9*    Paste-ups  for  cold  type  composition  can  be 
be  made  wider  and  higher  and  later 
reduced  to  the  final  printed  size. 

3-50*  Excess  rubber  cement  should  be  removed 
from  paste-ups  by  rubbing  over  it  with 
a  ball  of  dried  rubber  cement* 

3-51*    An  advantage  in  using  wax  rather  than 
rubber  cement  in  paste-up  work  is  that 
the  wax 

1«    is  applied  only  to  the  drawing  paper 
2*    permits  easier  repositioning  of  copy» 

if  necessary 
3*    can  only  be  used  for  large  quantities 

of  work 

A*    requires  no  special  applicators 
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3-52  • 


3-55. 


3-56. 


3-57, 


Which  of  the  following  artwork  can  you 
use  in  its  original  form  without 
obtaining  permission  from  the  publisher? 
1*    An  illustration  from  the  local 
newspaper 

A  cartoon  from  Esquire  magazine 
An  illustration  from  Popular  Science 
magazine 

A  cartoon  from  a  Navy  publication 


3-59, 


2. 
3. 


Learning  Objective:    Recognize  the 
principles  of  Xight  and  color  and 
their  application  to  photography 


3-53* 


3-58. 


Why  are  light  bulbs  considered  luminous? 

1.  They  reflect  light 

2.  They  absorb  light 

3.  They  generate  light 
A.    They  refract  light 

A  light  tray  is  the  name  given  to 

1.  a  narrow  cylinder  of  light 

2.  the  smallest  portion  of  light 

3.  a  large  volume  of  light 
A.    all  of  the  above 

Which  wave  length  has  the  highest 
frequency? 

1*    A  one-inch  wave  length 

2,  A  one-foot  wave  length 

3,  A  one-yard  wave  length 
A.    A  three-yard  wave  length 

Tlie  electromagnetic  spectrum  consists  of 

all  of  the  following  types  of  waves 

except 

1*  X-rays 

2*    light  waves 

3*    radio  waves 

A*    sound  waves 

Sound  waves  are  unlike  light  waves  in 
that  sound  waves 

1.    that  are  extremely  long  and  those 
that  are  very  short  are  undetected 
by  human  senses 

are  detectable  as  combinations  of 
wave  lengths  and  frequencies 
become  weaker  as  they  travel  away 
from  the  source 

consist  of  physical  compression 
of  the  air 


2, 
3, 
A, 


Which  light  rays  are  of  too  high 
frequency  to  be  seen  by  the  human  eye? 
1*  Infrared 

2,  Ultraviolet 

3,  Violet 
A.  Red 


The  colors  of  the  electromagnetic  spec- 
trum include  (A)  ultraviolet,  (B)  red, 
(C)  infrared,  and  (D)  violet.    In  which 
of  the  following  alternatives  are  these 
light  waves  arrarjed  in  sequence  from  the 
lowest  to  the  highest  frequency? 
1»    A,  D,  B,  C 

2.  C,  B,  D,  A 

3.  D,  A,  C,  B 
A.    A,  C,  B,  D 

L.^ght  waves  are  similar  to  sound  waves 
in  that  light  rays  may  be 
1*  absorbed 

2,  transmitted 

3,  reflected 

A.    absorbed,  transmitted,  or  reflected 


In  items  3-61  through  3-65,  select  the  color 
in  coluun  B  that  is  produced  by  the  object  in 
column  A.  j  am 


3-60. 


3-61, 


3-62. 


3-63. 


3-6  A. 


3-65. 


A.  Object 

A  red  object  viewed  under 
a  mercury  vapor  light 

An  object  which  reflects 
all  wave  lengths  equally 

A  colored  object  which 
reflects  green  light 
waves  and  absorbs  light 
waves  of  all  other  colors 

A  colored  object  which 
reflects  red  light  waves 
and  absorbs  all  the  other 
colors 

A  colored  object  which 
absorbs  all  the  colors 


B.  Color 

1.  Black 

2.  Green 

3.  Red 
A.  White 


In  items  3-66  through  3-69,  select  from  column 
B  the  light  passing  characteristic  of  the  sub- 
stance in  column  A. 


A.  Substance^ 
3-66.    Frosted  glass 
3-67,  Wood 
3-68.  Glass 
3-69.    Waxed  paper 


B.  Characteristic 

1.  Opaque 

2.  Opalescen** 

3.  Translucent 
A.  Transparent 
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:3?7b.    Refraction  of  light  rays  occurs  when  J-73. 

the  light  rays  strike  a  transparent 
'i  substance  at  any  angle  except 

N^'-        1.     45  degrees 

2.  90  degrees 
V..:,  3.  110  degrees 
^  'r  ;       4.    150  degrees 

i;3i*71.    The  reflection  that  results  when  a  beam 
of  light  is  reflected  from  a  rough 
surface  is  called 

1.  diffracted  light 

2.  scattered  light 

3.  diffused  light  3-74. 
t  /        4.    specular  light 

':3^72.    To  produce  a  photographic  image  vith  a 

camera  you  heed 
^  '  1.    a  means  of  making  the  image  visible 

and  permanent 

2.    a  source  of  light 
V  3.    a  light-sensitive  plate  or  film 

4.  all  of  the  above 


In  which  area  of  an  exposed  film  do  the 
suspended  silver  salts  undergo  the  greatest 
change? 

1.  In  the  areas  where  the  light  is 
reflected  from  the  dark  subject 

2.  In  areas  corresponding  to  the  heavy 
shadows  of  the  subject 

3.  In  the  areas  corresponding  to  the 
light  or  white  areas  of  the  subject 

4.  In  the  areas  corresponding  to  the 
light  and  medium  shadows  of  the 
subject 

Hypo  is  used  to  dissolve  unexposed  silver 
salts  during  film  processing  so  that  the 

1.  film  will  develop  more  quickly 

2.  image  will  be  inverted 

3.  unexposed  salts  will  not  be  affected 
by  the  actinic  action  of  light 

4.  unexposed  salts  will  not  corrode  the 
camera 


Assignment  4 


J  Photocrraphic  Ecruipwent  (Continued) 

•  Ttottbook  WAVEDTRA  1045?-C:    Paqes  99-126 


4-1. 


Leamino  Objective:  Describe  various 
cooponents  of  the  process  caneral  and 
recoqnize  their  functions. 


The  darkroom  process  camera  is  built  into 
the  darkrooai  wall  to  permit  the  cainer:anan 
to  focus  the  canera,  load  the  film,  make 
the  es^sure,  and  develop  the  film  without 
leavino  the  darkroom. 


4-2.    The  three  planes  of  a  process  camera  con- 
sist of  the 

1*    lens  plane,  focal  plane,  and  laiv) 
plane 

2^    focal  plane,  copy  plane,  and  lens 
plane 

3.  copy  plane,  Ian?)  plane,  and  focal 
plane 

4.  lens  plane,  copy  plane,  and  lasp 
plane 


4-6. 


4-3. 


2. 


4-4. 


4-5. 


Usually  what  is  the  movability  of  the 
planes  of  the  process  camera  for  focusino? 
1*    Movable  lens  plane,-  icsnovable  focal 
and  copy  planes 

iBviovable  focal  plane,  movable  copy 
and  lens  planes 

3.  Movable  copy  and  focal  planes, 
imovable  lens  plane 

4.  Iinovable  copy  plane,  movable  lens 
and  focal  planes 

If  a  process  camera  is  out  of  focus  and 
the  copy  plane  is  fixed,  the  cameraman 
would  adjust  the  focus  by  usinc  cranks  or 
handwheels  to  move 

1.  the  back  of  the  camera 

2.  the  arc  lanps 

3.  the  lensboard 

4.  both  1  and  3  above 

Assume  that  a  process  camera  is  set  for  a 
same-size  shot.    If  the  distance  between 
the  lensboard  and  the  film  is  decreased, 
the  inage  size  will  be 
1.  enlarged 

3.  unchanged 

4.  distorted 


4-8. 


4-9. 


What  is  the  purpose  of  the  qround  qlass  at 
the  back  of  a  process  camera? 

1.  To  protect  the  film  from  dust 

2.  To  provide  a  flat  surface  for  the 
film  holder 

To  transfer  the  image  to  the  film 
To  aid  in  focusing  the  camera 


3. 
4. 


4-7. 


Before  the  cameraman  makes  an  exposure, 
he  removes  the  ground  alass  and  tlien 
moves  the  film  holdinn  device  into  place 
li^idi  holds  the  film  by  means  of 

1.  Suction  or  a  stidcy  substance 

2.  a  sticky  substance  or  air  pressure 

3.  masking  tape  or  suction 

4.  air  pressure  or  rubber  cement 


Leamino  Objective:    Determine  the 
functions  and  characteristics  of 
the  lens  in  the  formation  of  a  photo- 
graphic image  on  a  process  camera. 

In  the  pinhole  camera,  %^y  is  the  image  on 
the  film  reversed  and  upside  down? 
1.    The  light  rays  reflect  obliquely  from 
the  copy  and  throuqh  the  pinhole 
The  pinhole  permits  only  one  of  the 
many  light  rays  reflected  from  each 
ooint  on  the  copy  to  reach  the  film 
Light  rays  reflected  from  the  copy 
travel  in  straight  lines  and  cross  as 
they  pass  throuch  the  pinhole 
Light  rays  reflected  from  the  copy 
travel  obliouely  and  are  bent  as  they 
pass  through  the  pinhole 


2. 


A  larger  openina  in  the  pinhole  camera 
permits  more  than  one  light  ray  from  a 
point  on  the  copy  to  enter  the  camera  and 
results  in  a  blurred  image.    By  what  jnecms 
can  the  laraer  ooeniriu  on  the  process 
earner*!  be  controlled? 

1.  By  the  bellows 

2.  By  movement  of  the  copyboard 

3.  By  the  use  of  a  lens  in  the  opening 

4.  By  dccreasincT  exposure  time 
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'4*10*    Simple  lenses  cannot  form  sharp  images 
because  the  light  rays 

1.  come  to  a  focus  too  close  to  the  lens 

2.  are  prevented  froiQ  bendinq 

3.  bend  more  when  they  pass  throuqh  the 
edoe  of  the  lens  than  when  they  pass 
through  the  center  of  the  lens 

4.  bend  more  when  they  pass  throuqh  the 
center  of  the  lens  than  when  they 
pass  throuqh  the  edqe  of  the  lens 

4-11.    A  lens  that  spreads  the  light  rays  is 
called  a 

1.  simple  lens 

2.  positive  lens 

3.  double  convex  lens 

4.  negative  lens 

4-12,    At  wj^ich  distance  between  the  lens  and 
the  copy  will  the  liqht  rays  fozus  an 
image  nearest  to  the  lens? 
1.    12  inches 
2«    18  inches 
3.    24  inches 
4*    28  inches 

4-13.    Depth  of  focus  is  of  less  im930rtance  with 
a  process  camera  than  with  a  regular 
camera  because  with  a  process  camera  the 
cameraman 

1.  xises  an  absolute  focus 

2.  shoots  from  flat  copy 

3.  sets  the  copy  close  to  the  lens 

4.  focuses  at  infinity 


4-17.    If  the  distance  between  the  lens  and  the 
film  is  increased  from  1  foot  to  4  feet, 
tne  time  required  for  the  exposure  will 
be  increased  by 

1.  4  times  greater  than  the  original 
exposure 

2.  8  times  greater  than  the  original 
exposure 

3.  16  tines  greater  than  the  original 
exposure 

4.  32  times  greater  than  the  original 
exposure 

4-18.    lihat  does  eadi  f-numbcr  on  a  camera's 
lens  collar  reoresent? 

1.  The  distance  between  the  lens  and 
the  fi?jn 

2«    A  fraction  of  the  focal  lenqth  of 
the  lens 

3.  The  dist^ce  between  the  lens  and 
the  copy 

4.  A  fractional  part  of  the  distance 
between  the  cony  and  the  imaqe  on 

'the  film 

4-19.    Your  process  camera  has  a  lens  with  a 

focal  length  of  16  inches.    When  you  set 

the  collar  at  f/32  what  size  lens  open- 

inq  will  the  diaphragm  form  in  the  lens 

barrel? 

1*    1/2  inch 

2.  1  inch 

3.  2  inches 

4.  4  inches 


4-14. 


4-15. 


lb  determine  the  focal  length  of  a  lens 
you  set  the  process  camera  for  a  same 
size  shot.    The  copyboard  is  2  feet  from 
the  lens.    Khat  is  the  focal  lenqth  of 
the  lens? 

1.  12  inches 

2.  16  inches 

3.  24  inches 
4*    48  inches 

What  determines  the  size  of  the  imaqe 
of  a  process  camera? 

1.  The  focal  length  of  the  lens 

2.  The  distance  between  the  copy  and  the 
lens 

3.  The  distance  between  the  film  and  the 
lens 

4.  All  of  the  above 


4-20*    What  is  the  purpose  of  a  Waterhouse 
stoo? 

1.  To  increase  the  lens  opening  to  a 
larqer  aperture  than  the  largest 
settino  on  the  lens  barrel 

2.  To  control  the  length  of  the 
exposure 

3.  To  provide  an  aperture  smaller  than 
that  marked  on  the  lens  barrel 

4.  To  automatically  regulate  the  amount 
of  light  entering  the  camera 

4-21.    Which  f -number  indicates  the  smallest 
aperture? 

1.  f/8 

2.  f/16 

3.  f/32 

4.  f/64 


V^irying  the  distance  between  the  film  and 
the  Icn?  affects  the 

1.  size  of  t.t\c  image  only 

2.  time  of  exposure  cr.ty 

3.  size  of  the  image  and  the  time  of 
exposure 

4.  amount  of  distortion  only 


4-22.    Maximum  f-nuinber  openinqs  of  four 

cameras  are:  Camera  (A)  f/5.6,  camera 
(B)  f/2.8,  camera  (C)  f/4,  and  camera 
(D)  f/8.  Which  camera  has  the  fastest 
speed? 

1.  A 

2.  B 

3.  c 

4.  D 
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4-23. 


4-24. 


4-25. 


4-26. 


4-27. 


Why  should  the  lens  be  stopped  down  one  or 
two  stops  from  the  largest  lens  ooenina 
%rtien  marina  the  exposure? 

1.  To  s!)orten  e3q>osure  time 

2.  To  decrease  the  effects  of  vibration 

3.  To  inprove  image  sharpness 

4.  To  protect  the  lens 

A  40-second  exposure  at  f/45  will  reauire 
_    (A)      seconds  at  f/64  or  (B) 


4-28. 


20,  60,  80 


20,  60,  80 
seconds  at  f/32. 
1*     (A)  80;    (0)  20 

2.  (A)  20;    (B)  80 

3.  (A)  60;   (B)  80 

4.  (A)  80;   (B)  60 

A  camera  is  equipped  with  the  major  lens 
openings,    if  a  lens  opening  of  f/32  is 
changed  to  f/64,  by  how  many  times  must 
the  relative  exposure  time  be  increased? 

1.  Two 

2.  Four 

3.  Six 

4.  Eight 


Learning  Objective:    Recognize  the 
function  of  the  lens  diaphraom  con- 
trol system  and  the  lens  shutter, 
and  identify  lens  aberrations,  flare, 
and  care  of  the  lens. 


What  is  the  purpose  of  the  lens  diaphragm 
control  system? 

1.    To  automatically  control  the  e3q)osure 
time  regardless  of  the  camera 
extension 

To  permit  openina  and  closing  the  lens 
aperture  without  changing  the  expo- 
sure time 

To  correct  the  aberrations  of  the  lens 
TO  reduce  or  eliminate  the  amount  of 
flare  caused  by  the  lens 


2. 


The  purpose  of  the  shutter  is  to 

1.  control  the  passage  of  light  throuoh 
the  lens 

2.  regulate  the  size  of  the  lens 
aperture 

3.  activate  the  camera  lamps 

4.  provide  an  aperture  smaller  than 
that  marked  on  the  lens  barrel 


4-29. 


The  operator  of  a  shutterless  process 
camera  controls  the  exposure  time  by 
means  of  a 

1.  Waterhouse  ston 

2.  filter 

3.  lens  cap 

4.  lens  shade 

Manufacturers  often  confine  lenses  made 
of  cro%m  and  flint  glass  to  correct  for 

1.  spherical  aberration 

2.  curvature  of  field 

3.  chromatic  aberration 

4.  flare 


In  items  4-30  through  4-33,  select  the  lens 
aberration  in  column  B  that  is  described  by 
the  characteristic  in  coluitti  A. 


A.  Characteristic 

4-30.    Colored  image  is 

blurred  or  outlined. 

4-31.    Straight  lines  of  the 
image  appear  curved. 


4-32.    Image  is  fuzzy  alono 

the  margins.  4. 

4-33.    Center  of  the  image  is 
out  of  focus  when  the 
margins  are  in  focus. 


B.  Aberration 
1*  Chromatic 


Curvature  of 
field 

Distortion 
Coma 


4-34.    Which  aberration  occurs  if  either  the 
vertical  lines  or  the  horizontal  lines 
of  the  image  are  blurred? 

1.  Chromatic 

2.  Distortion 

3.  Spherical 

4.  Astigmatism 

4-35.    Which  type  of  aberration  results  when  the 
light  rays  passing  tlirouah  the  outer 
edges  of  the  lens  focus  on  a  different 
plane  from  those  passing  through  the 
center? 
1.  Spherical 
2*  Coma 

3.  Astigmatism 

4.  Distortion 


4-36.    A  ghost  on  a  negative  may  be  caused  by 

1.  the  reflection  of  light  within  the 
lens  barrel 

2.  astigmatism 

3.  the  lens  iliade 
4*    the  filter 


By  which  of  the  f  ollowina  methods  may 
you  reduce  flare?* 

!•    By  chanaina  the  angle  of  the  light! no 

2.  By  using  a  lens  hood 

3.  By  usina  a  dull,  black  lensboard 

4.  By  doina  any  of  the  above 

What  are  the  proper  materials  to  use  for 
cleanina  a  lens? 

1.  Carbon  tetrachloride  and  a  camel's 
hair  brush 

2.  Commercial  lens  cleaner  and  lens 
tissue 

3.  Soft  cloth  moistened  with  alcohol 
4*    Avmonia  water  and  a  soft  cloth 

Care  of  the  lens  includes  all  of  the 
following  practices  except 

1.  stoving  the  lens  in  a  place  that  has 
relatively  stable  texnperature 

2.  protecting  the  lens  from  air 

3.  taking  the  lens  apart  for  cleaning 

4.  covering  the  lens  barrel  with  a  cap 
when  the  camera  is  not  beina  used 


Leamina  Objective:    Recognize  the 
purpose  and  use  of  filters  and  the 
functions  and  operation  of  the  lens* 
board,  cgpyboard,  bellows,  and  the 
back  of  the  process  camera. 


For  what  reason/reasons  are  filters 
used? 

1.  To  alter  the  color  for  color 
correction 

2.  To  separate  the  primary  colors  in 
process  color  woric 

3.  To  change  the  intensity  of  the  light 
for  color  correction 

4.  To  do  all  of  the  above 

For  %#hich  reason  would  you  use  a  yellow 
filter  to  photograph  a  ne%ispaper  dated 
July  1893    which  has  yellowed  with  age? 

1.  To  neutralize  the  blues  in  the 
picture 

2.  To  absori)  the  reds  in  the  picture 

3.  To  make  the  background  photograph 
yellow 

4*    To  make  the  background  photooraph 
white 


4-42.    Uhat  is  the  filter  factor  of  a  film?  | 

1.  The  aperture  settina  for  a  particular 
filter  < 

2.  The  names  of  the  colors  absorbed  by  ; 
the  filter  ^ 

3.  The  number  of  times  the  exposure 
must  increase  when  a  filter  is  used 

4.  The  type  of  lighting  and  the  aperture  t 
settina  to  be  used  with  a  particular  . 
filter 

4-43.    The  amount  of  reduction  and  enlargement  ; 

that  can  be  obtained  by  a  process  camera  . 

is  limited  by  \ 

1.  the  distemce  the  lensboard  con  be  ^ 
moved  | 

2.  the  lenoth  of  the  camera  bed 

3.  the  distamce  the  copyboard  can  be  * 
moved  < 

4.  all  of  the  above  l 

4-44*    The  process  camera  discussed  in  your 

textbook  has  a  90-inch  bed,  and  the  lens-  ' 
board  is  eguipped  with  a  12-inch  lens  1 
and  a  16-inch  lens  on  a  turret  mount.  i 
Which  of  the  following  exposures  nay  you 
make  with  either  of  the  lenses? 
1*    300  percent  enlargement  * 

2.  400  percent  enlargement  • 

3.  25  percent  reduction  • 

4.  20  percent  reduction 

4-45.    If  your  process  camera  is  not  eguipped  { 

with  a  lens  turret,  the  lens  is  screwed  , 

into  , 

1.  an  opening  in  the  lensboard  ! 

2.  an  opening  in  the  copyboard  i 

3.  the  filter  slot  in  the  lens  barrel  « 

4.  the  slot  for  the  Waterhouse  stop  * 

4-46.    What  is  the  purpose  of  the  reference 

lines  on  a  copyboard?  ? 

1.  To  help  you  align  the  copyboard  with  ; 
the  camera  bed 

2.  To  help  you  position  the  copy 

3.  To  aid  in  attaching  the  lanqps  to  the  < 
copyboard 

4.  To  help  you  align  the  copyboard  in 
the  vertical  position 

4-47.    The  copy  is  held  in  place  in  the  copy- 
board  by  either 

1.  spring  pressure  or  masking  tape 

2.  suction  or  sprino  pressure 

3.  suction  or  rubber  cement 

4.  spring  pressure  or  rubber  cement 
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4-48. 


4-51. 


4-52. 


Care  of  the  copyboard  includes  all  of  the 
following  practices  except 
1.    novina  the  copyboard  when  it  is  in 
the  horizontal  position 
cleaning  the  glass  cover  with  a  soft 
cloth  and  ammonia  water 
scraping  the  glass  cover,  when 
necessary,  with  your  finoernail 
locking  the  glass  cover  before  movina 
the  copyboard  from  the  horizontal  to 
the  vertical  position 


2. 


4. 


4-49. 


4-50. 


The  light  tunnel  from  the  lens  to  the 
back  of  the  camera  is  formed  by  the 

1.  accordian 

2.  lens  barrel 

3.  bellows 

4.  camera  extension 

A  magnifying  glass  is  used  to  examine  the 
image  on  a  ground  glass  in  order  to  check 
the 

1.  amount  of  lint  on  the  film 

2.  focusing  of  the  fine  lines  on  the 
ground  glass 
bellows  extension 
amount  of  dust  on  the  ground  glass 


4-56. 


3. 
4. 


Components  of  the  back  of  the  process 

camera  include 

!•    the  negative  carrier 

2.  the  camera  controls 

3.  the  ground  glass 

4.  all  of  the  above 

After  you  position  the  film  on  the 
vacuum  back,  you  notice  the  film  reflect- 
ing light  from  the  darkroom  safelights. 
What  action  should  you  take? 

1.  Apply  vacuum  to  all  channels  of  the 
vacuum  back 

2.  Adjust  the  suction  to  the  channels 
beneath  the  film 

Tape  the  film  firmly  to  the  vacuum 
back 

Do  either  2  or  3  above 


3. 


4-53. 


4-54. 


For  which  of  the  following  jobs  would  you 
find  it  necessary  to  insert  a  halftone 
screen  in  the  holding  device  of  the 
process  camera? 
1*    Photographing  letterinq 

2.  Copying  tone  drawinas 

3.  Photographing  pen  and  ink  drawinas 

4.  Copying  scratchboard  drawings 

Which  shape  of  glass  halftone  screen  is 
used  primarily  for  color-separation? 
1*  Circular 

2.  Rectangular 

3.  Square 

4.  Elliptical 
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4-57. 


4-58. 


4-55  • 


4-59. 


Leamino  Objective:    Determine  the 
operation  of  the  focusino  controls 
and  the  types  and  positioning  of 
camera  lamps. 


Which  of  the  following  information  does 
the  cameraman  obtain  from  a  scaling 
wheel? 

1-    The  distance  of  the  lens  from  the 
film 

The  distance  of  the  copy  from  the  lens; 
The  percentage  of  reduction  or  en- 
larcremcnt  of  the  copy  being 
photographed 
Both  1  and  2  above 


2. 
3. 


4* 


Assume  that  you  have  determined  that  the 
copy  has  to  be  enlarged  40%.  To  position 
the  lensboard  and  copyboard  for  this  en- 
largement, you  turn  left  handwheel  until 
you  read  (A)  through  the  lensboard 
40%,  140% 

window  and  turn  the  right  handwheel  until 
you  read       (b)       throuah  the  copyboard 


window* 
1.  (A) 
^*  (A) 

3.  (A) 

4.  (A) 


40%,  140% 

140%>  (B)  40% 
40%;   (B)  140% 
140%;   (B)  140% 
40%;   (B)  40% 


The  purpose  of  the  lens  calibration  chart 
of  a  large  process  camera  is  to  convert 
enlargement  or  reduction  percentages  to 
numeral  settings  for  the  camera's  lens- 
board and  copyboard* 

Which  of  the  following  formulas  does  the 
cameraman  use  to  aid  him  in  finding  the 
distance  between  the  lensboard  and  the 
copyboard  when  he  is  focusing  by  sight? 
1.    Focal  length  x  (1  4  magnification) 
Focal  length  x  ^1  4  magnification j 

Focal  length  x  (1  4  magnification) 
Focal  length  x  /I  4  X  \ 

\  magnification/ 


2. 

3. 
4. 


Assume  that  your  process  camera  is 
eguipped  with  a  12-inch  lens.    For  a 
copy  to  be  reduced  one-half,  what  is  the 
distance  between  the  copyboard  and  the 
film? 

!•    18  inches 

2.  36  inches 

3.  54  inches 

4.  72  inches 


Which  of  the  following  light  sources  for 
gr^i^hic  arts  reproduction  is  becoming 
obsolete? 

1«    The  iodine  quartz  lamp 

2.  The  carbon  arc  lamp 

3.  The  mercury  vapor  lanp 
4«    The  pulsed  xenon  lamp 

4-61.    All  of  the  following  lamps  are  of  the 
electric  discharge  type  except  the 
1«    pulsed  xenon  lamp 

2.  iodine  quartz  lainp 

3.  short-arc  mercury  lamp 

4.  short-arc  xenon  lainp 

4-62«    Which  characteristic  of  the  mercury  lanp 
prevents  its  use  in  photographing  color 
copy? 

1,  The  extreme  intensity  of  the  lamp 

2.  The  tarnishing  of  the  lamp  by  deposits 
from  the  filament 

3*    The  low  intensity  of  the  lamp 
4«    The  lack  of  some  colors  of  the  color 
spectnim 

4-63.    What  positioning  of  the  leunps  will 
generally  prove  satisfactory? 
1*    Approximately  3  feet  in  front  of  the 

cc^yboard  at  a  45^  angle 
2.    As  near  the  lensboard  as  possible 

and  with  the  light  beam  forming  a 

75*  angle  on  the  copyboard 
3*    At  points  parallel  to  one-third  the 

distance  from  the  copyboard  to  the 

lensboard 

4.    Approximately  3  feet  in  front  of  the 
copyboard  at  a  75*  anole 

4-64«    If  you  rearranae  the  camera  lamps  to 
achieve  balance,  you  may  also  have  to 
increase  or  decrease  the 

1.  liaht  intensity 

2.  exposure  time 

3«    bellows  extension 
4.    nionbcr  of  lamps 

4-65.    Which  safety  precaution  should  you 

observe  while  usinq  the  camera  lamps? 

1.  Secure  the  power  before  adjusting 
the  light  source 

2.  Never  look  directly  into  the  lamp 

3.  Turn  off  the  power  before  replacing 
the  lamp 

4*    Do  all  of  the  above 


Leamina  objective:    Recoonize  the 
operatina  characteristics  and  ca- 
pabilities of  the  vertical  process 
camera  and  automated  cameras. 


4-66.    Which  feature  of  the  Kenro  vertical 

process  camera  allows  the  camera  to  be 
located  in  a  room  other  than  the 
darkroom? 

1,  The  camera  may  l>e  equipped  with  a 
stayflat  hack 

2,  The  camera  has  a  movable  back  for 
focusing 

3,  The  camera  may  be  equipped  with  a 
vacuum  back 

4,  It  is  not  necessary  to  use  the 
ground  glass  for  visual  focusing 

4-67,    Where  are  the  standard  camera  liohts  of 
the  Kenro  vertical  process  camera 
located? 

1,  Attached  to  the  lensboard 

2,  V/ithin  the  lamp  housings 

3,  Attached  to  and  in  front  of  the 
copyboard 

4,  Attached  to  and  behind  the  cc^yboard 

4-68.    Where  is  the  lighting  system  of  the 
Density  Modulator  located  when  the 
Density  Modulator  is  used  with  the 
Kenro  camera? 

1.  Behind  the  cony  inside  the  copyboard 

2.  Freestandino  in  front  of  the 
copyboard 

3.  Within  the  Kenro' s  lamp  housings 

4.  In  front  of  the  copy  inside  the 
copyboard 

4-69.    Which  equipment  enables  the  cameraman, 
v^ile  outside  the  darkroom,  to  load  the 
film,  make  several  exposures,  and 
develop  the  film  in  one  continuous 
operation? 

1.  The  horizontal  process  camera 

2.  The  Kenro  vertical  process  camera 

3.  The  automatic  camera  and  the 
automatic  film  processor 

4.  The  Kenro  vertical  process  camera 
and  the  Density  Modulator 
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5-1, 


5-2, 


Le£xnina  Objective:  RecoQnize  dark- 
room equipjnents  and  their  functions. 

In  the  absence  of  an  air-conditioner,  the 
darkroom  should  be  furnished  air  by  a 

1.  ventilating  fan  and  an  exhaust  fan 

2.  filtered  blower  and  a  ventilatina  fan 

3,  fresh  air  vent  and  a  ventilating  fan 

4,  filtered  blower  and  a  fresh  air  vent 

Why  is  the  temperature  controlled  dark- 
room sink  an  advantage  over  the  nontem- 
perature  controlled  sink? 
1-    It  has  a  refrigerated  compartment  for 

fxlm  storage 
2*    The  trays  are  non-corrosive 
3*    It  maintains  a  constant  tenperaturc 

of  the  processino  solutions 
4,    It  does  both  1  and  3  above 

5-3,    The  film  processing  section  of  the  film 
processor  contains:    (A)  a  wash  tank,  (B) 
a  developer  tank,  and  (C)  a  fix  tank.  In 
which  sequence  is  the  exposed  film  con- 
veyed through  these  tanks? 

1-  C,  B,  A 

2-  C,  A 

3.  B,  A,  C 

4,  C,  A,  B 

5-4,    What  is  the  purpose  of  the  densitometer? 

1.  To  measure  the  blackness  of  negative 
or  opaque  copy 

2.  To  measure  the  concentration  of 
darkroom  solutions 

3.  To  provide  back  lighting  for 
copying  film  positives 

4.  To  eliminate  shadows  from  paste-ups 
and  overlays 

5-5*    For  what  reason  is  the  density  of  a  half- 
tone called  the  integrated  tone  density?* 

1.  Because  it  depends  only  on  the  size 
and  edacity  of  the  dots 

2.  Because  it  deals  with  t*>s  amount  of 
light  reflected  from  the  print 

3.  Because  it  deals  with  the  opacity  and 
size  of  dots  and  the  clear  space 
around  the  dots 

4.  Because  it  depends  on  the  amount  of 
light  passed  through  the  film 
emulsion 


5-6. 


5-7. 


5-8. 


l^y  is  the  visual  densitometer  considered 
less  accurate  than  the  electronic 
densitometer? 

1.  It  is  more  single  in  design 

2,  It  is  less  complicated  to  pperate 

3,  The  visual  densitometer  costs  less 

4.  It  involves  the  visual  judgment  of 
the  operator 

The  head  of  the  photoelectric  densitometer 
may  be  used  for 

!•    ev^luatino  colored  papers  and  inks 

2.  checkino  tlie  ground  glass  or  copy- 
board  for  even  illumination 

3.  calculating  filter  factors  and 
exposures 

4.  any  of  the  above 

The  tvpe  of  safelight  used  in  darkrooms 
depends  mainly  upon  the 

U    kind  of  sensitized  material  being  used 

2.  wattaoe  rating  of  the  bulb 

3.  size  of  the  work  area  in  the  darkroom 

4.  electrical  power  available  in  the 
darkroom 


5-9.  What  type  of  safelight,  if  any,  may  you 
use  to  inspect  oanchromatic  film  during 
developing? 

1.  Green 

2.  Red 

3.  Violet 

4 .  None 

5-10.    What  is  the  source  of  heat  that  dries  the 
film  in  the  Dryedge  film  dryer? 

1.  A  forced  hot  air  blower 

2.  The  pump  motors 

3.  High  wattage  incandescent  lamps 

^.    A  high  resistance  electrical  heating 
element 


5-11. 


What  precaution  should  you  use  during 
film  processing  if  you  are  going  to  use 
the  film  dryer  in  your  Navy  shop? 

1.  Use  fresh,  cool,  clean  wash  water 

2.  Assure  yourself  that  the  fixing 
solution  is  not  aging 

3.  Make  sure  that  the  fixing  solution 
contains  hardener 

^.    Do  all  of  the  above 


uc 
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vjhich  positions  of  knob  A,  the  speed 
control  knob,  and  knob       the  damper 
control  knob,  of  the  Dry edge  film 
dryer  will  cause  the  film  to  dry  faster? 
1*     (A)  counterclockwise,  and  (B) 
pulled  out 

2.  ih)  clockwise,  and  (B)  pulled  out 

3.  (A)  counterclockwise,  and  (B) 
pushed  in 

4.  (A)  clockwise,  and  (B)  pushed  in 

5-13*    What  maintenance  should  you  perform  on 
the  Dryedge  film  dryer  approximately 
every  three  months? 

1,  Remove  the  foreign  matter  from  the 
bottom  ne^ur  the  front 

2.  Replace  the  intake  filter  pad 

3.  Remove  and  clean  the  drive  and  air 

4,  Do  all  of  the  above 

5-14*    The  operator  should  squeegee  the  film 
before  feeding  the  film  Unto  the  South- 
wind  automatic  film  dryer. 

5- 15.    What  determines  the  amount  of  heat  neces- 
sary .for  drying  film  in  the  film  dryers? 

1,  The  type  of  film  and  the  relative 
humidity  of  the  room 

2.  The  relative  humidity  and  temperature 
of  the  room 

3,  The  temperature  of  the  room  and  the 
type  of  film 

4*    The  type  of  film  and  the  type  of 
heating  unit 

5-16.    What  name  is  given  to  a  positive  copy  on 
paper? 

1*  Transparency 

2.  Print 

3*    Film  positive 

4.  Negative 

5-17 •    Masks  are  used  in  contact  printers  to 

1,  prevent  the  negative  from  tearing 

2,  provide  white  margins  around  the 
prints 

3.  reduce  the  amount  of  light  on  the 
negative 

4.  increase  the  exposure  time 

5-18.    Which  of  the  following  printing  equip- 
ment is  generally  used  to  make  positive 
prints  on  film? 

1.  Printing  frame 

2.  Contact  printer 

3.  Projection  printer 
4*    Vacuum  printer 


5-19,    Which  of  the  following  photographic 

printing  equipment  is  generally  used  for 
making  film  transparencies? 

1,  Printing  frame 

2,  Contact  printer 

3,  Projection  printer 

4,  Vacuum  printer 

5-20,    Glossy  prints  generally  are  dried  on 
1«  cheesecloth 

2.  blotting  paper 

3.  ferrotype  plates 

4.  a  clothes  line 

5-21.    One  way  to  join  a  separated  mercury 
column  in  a  thermometer  is  to 

1,  plunge  the  thermometer  into  boiling 
water 

2,  let  the  thermometer  stand  overnight 

3,  put  the  thenrwmeter  under 
refrigeration 

4,  heat  the  thermometer  gradually  in  a 
pan  of  water 


Learning  Objective:    Recognize  the 
health  and  safety  precautions  to 
be  observed  when  working  with 
photographic  equipment. 


^    Items  5-22  through  5-27  are  to  be  judged  » 
^    True  (a  good  practice)  or  False  (a  bad 
practice)  based  on  the  following  situationi 
LI3  Bums  is  assigned  to  a  shop  that  has  a  dark- 
room equipped  with  a  vertical  process  camera,  a 
Southwind  automatic  film  dryer,  and  a  tempera- 
ture controlled  sink  with  a  viewing  glass  on 
the  right  hand  side.    Bums  is  working  with 
black  and  white  copy. 

5-22.    Bums  places  the  trays  of  developer, 

fixer,  and  water  into  the  sink  and  spills 
some  of  the  fixer  on  the  viewing  glass. 
He  wipes  the  viewing  glass  clean. 

5-23.    He  then  fills  the  last  tray  of  the  sink 
with  fresh  water,  getting  some  on  his 
hands,  and  turns  the  camera  lamps  to 
normal  brightness. 

5-24.  He  discovers  that  one  of  the  two  camera 
lait^s  in  the  housing  is  bumed  out.  He 
leaves  the  one  lamp  on  while  he  removes 
and  replaces  the  burned  out  lamp. 

5-25.    Bums  turns  the  camera  lamps  off  and 

finds  that  he  has  to  use  a  long  extension 
cord  to  connect  the  Southwind  dryer  to 
an  electrical  outlet. 
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5-26  ♦ 


5-27. 


He  presses  the  "Low-  button  of  the  dryer  5-34. 
switch  to  permit  the  dry*ir  to  warm  up 
The  dryer  doesn't  begin  to  warm.  Bums 
notifies  the  electricians. 

Bums  carefully  avoids  leaning  on  the 
viewing  glass. 


Learning  Objective:    Recognize  the 
fundamentals  of  chemistry  and  their 
relationship  to  photography,  photo- 
graphic emulsions,  and  photographic 
bases. 


5-28. 


5-29. 


5-30. 


5-31. 


5-32. 


5-33. 


RJC 


What  chemical  term  is  given  matter  that 
cannot  be  broken  down  or  divided  by 
chemical  means? 
X*  Ccmpotind 
2*  Substance 

3.  Mixture 

4.  Element 

Which  of  the  following  matter  i»  an 
element? 

1.  Oxygen 

2.  Water 

3.  Silver  nitrate 

4.  Air 

What  name  is  given  to  two  or  more  ele- 
ments that  chemically  combine  in  a  fixed 
proportion? 
1*  Mixture 

2.  Substance 

3 .  Cocqpound 

4.  Emulsion 


5-36. 


5-37. 


5-38. 


5-39. 


Into  which  classes  are  elements  divided? 
!♦    SoUds,  liquids,  and  gases 

2.  Non-metals,  metals,  and  inert  gases  5-40. 

3.  Acids,  bases,  and  gases 

4.  Metals,  non-metals,  and  liquids 

All  of  the  following  conJbinations  of 
elements  will  result  in  reaction 
except 

1»    iron  and  oxygen 

2.  silver  and  helium 

3.  sulphur  and  iron 

4.  carbon  and  oxygen 

Which  of  the  following  combinations  form 
bases  or  alkalies? 

1.  Non-metal  with  water 

2.  Non-metal  with  hydrogen  5-42. 

3.  Metal  oxide  with  water 

4.  All  of  the  above  coirt>inations 


5-41. 


What  is  produced  by  combining  a  non-metal 
with  either  water  or  hydrogen  alone? 
1*    An  acid 

2.  A  base 

3.  A  salt 

4.  A  halogen 


5-35. 


A  chemical  reaction  that  produces  a  salt 
compound  results  from  the  condbination  of 

1.  one  metal  with  another  metal 

2.  a  base  with  another  base 

3.  an  acid  with  another  acid 

4.  an  acid  with  either  a  base  or  a  metal 

Whether  a  salt  is  an  acid  salt,  a  basic 
salt,  or  a  neutral  salt  depends  upon  the 
amount  of  hydrogen  displaced  during 
neutralization* 

A  system  devised  for  measuring  the  degree 
of  activity  of  an  acid  or  an  alkali  in 
solution  and  expressed  in  numerical 
values  is  known  as 
1*    pF  factor 

2.  pH  control 

3.  concentration 

4.  neutralization 

Which  of  the  following  pH  values  has  the 
greatest  acidity? 

1.  5 

2.  6 

3.  7 

4.  8 

Which  of  the  following  pH  values  is  the 
most  alkaline? 

1.  6 

2.  7 

3.  8 

4.  9 

A  solution  with  a  pH  value  of  4  is  how 
many  times  more  acid  than  a  solution  that 
has  a  pH  value  of  6? 
1*  10 

2.  100 

3.  1,000 

4.  10,000 

What  is  the  most  accurate  method  of  deter- 
mining the  pH  value  of  a  solution? 

1.  Teat  strip 

2.  Litmus  paper 

3.  Electrometric 

4.  Colorimetric 

In  a  photographic  emulsion,  the  substance 
which  holde  the  light-sensitive  particles 
in  suspension  is  called 
1*    silver  nitrate 

2.  metallic  silver 

3.  sodium  chloride 

4.  gelatin 
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5-43.    Increasing  the  size  of  silver  halide 

crystals  increases  the  sensitivity  and 
speed  of  a  film  emulsion.    Which  proce- 
dure in  mixing  an  emulsion  produces  the 
fastest  filn? 

1.    The  slow  addition  of  cold  silver 
nitrate  solution  to  a  cold  halide 
solution 

2«  The  rapid  addition  of  warm  silver 
nitrate  solution  to  a  warm  halide 
solution 

3.  The  slow  addition  of  warm  silver 
nitrate  solution  to  a  warm  halide 
solution 

4.  The  rapid  addition  of  cold  silver 
nitrate  solution  to  a  cold  halide 
solution 

5-44.    What  is  the  purpose  of  ripening  an 
emulsion? 

1»    To  form  a  protective  coating 

2*    To  make  the  emulsion  flow  onto  the 

supporting  base 
3»    To  form  larger  crystals 
4*    To  form  smaller  crystals 

5-45.    Materials  that  may  serve  as  a  base  for 
photographic  emulsion  include 
1*  paper 
2*  plastics 
3.  glass 

4*    all  of  the  above 

5-46.    Which  photographic  base,  if  uuad  proper- 
ly,  is  more  economical  for  most  line 
%#ork? 

1.  A  paper  negative  with  a  translucent 
base 

2.  Glass  plate 

3*    A  paper  negative  with  a  white 

semiopaque  base 
4*    Process  film 

5-47»  For  what  purpose  is  a  coating  of  dye 
placed  between  the  film  base  and  the 
emulsion  of  photomechanical  film? 

1.  To  prevent  curling 

2.  To  prevent  internal  reflection 

3.  To  form  a  protective  cover 

4.  To  reduce  stretching 

5-48.    You  are  working  in  the  darkroom  with 
sheet  film  that  is  notched.    For  the 
emulsion  side  of  the  film  to  face  you, 
you  should  position  the  notch 

1.  at  the  bottom  and  to  the  right 

2.  along  the  left  edge  at  the  top 

3.  along  the  left  edge  at  the  bottom 

4.  at  the  top  and  to  the  right 


Learning  Objective:    Describe  the 
characteristics  of  film  emulsions, 
determine  the  kind  of  film  for  a 
particular  application,  and  dis- 
tinguish between  the  types  of 
exposures* 


5-49.    What  is  meant  by  the  color  sensitivity  of 
a  film  emulsion? 

1.  The  difference  in  densities  of  the 
various  areas  of  the  negative 

2.  The  ability  of  the  film  emulsion  to 
translate  colors  into  shades  of  gray 

3.  The  ability  of  the  film  to  translate 
colors  into  black  areas  on  the  film 

4.  The  ability  of  the  emulsion  to  accept 
sensitizing  dyes 

5-50.    Which  of  the  following  films  is  best 
suited  for  color  separation  work? 

1.  Regular 

2.  Color  blind 

3.  Orthochromatic 

4.  Panchromatic 

5-51.    The  variation  of  density  of  the  areas  of 
a  negative  is  known  as 

1.  color  sensitivity 

2.  resolving  power 
3*  contrast 

4.  conparison 

5-52.  In  which  characteristics  does  the  process 
film  emulsion  differ  from  the  continuous- 
tone  film  emulsion? 

1.  Relative  sensitivity,  contrast,  and 
grain  size 

2.  Contrast,  qeneral  composition,  and 
relative  sensitivity 

3.  General  properties,  grain  size,  and 
contrast 

4.  General  coinposition ,  general  pro- 
perties, and  relative  sensitivity 

5-53.    For  what  reason  is  continuous- tone  film 
used  to  photograph  snapshots? 

1.  It  produces  a  sharp  black  and  white 

2.  It  is  contrasty 

3.  It  has  a  wide  range  of  tonal  values 

4.  It  produces  intermediate  gray  areas 
as  black 

5-54.    If  a  job  is  to  be  printed  on  the  offset 
press,  the  line  work  should  be  copied 
with  process  film  and  all  tone  wrk 
should  be  copied  with  continuous- tone 
film. 
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5-55 •    In  offset  printing. 


(A) 


5-56  • 


5-57. 


5-58* 


5.59* 


5-60. 


r   process,  ccntinuous- 

tone  fiOa  is  used  for  both  half-tone  «nd 
line  negatives  because       (B)  contrast 
low,  high 

is  required  to  produce  printing  images 
with  sharply  defined  printing  areas* 
1.    (A)  continuous- tone;    (b)  high 
2*     (A)  process;  (B)  lov 

3.  (A)  continuous- tone;  (b)  low 

4.  (A)  process;  (B)  high 

Assume  that  you  are  using  process  film 
for  continuous- tone  work.    To  process  the 
film,  you  may  cc«f>eu5ate  for  the  substitu- 
tion by 

1.  decreasing  the  strength  of  the 
developer 

2.  increasing  tt,e  strength  of  th^ 
developer 

decreasing  the  strength  of  the  fixer 
increasing  the  strength  of  the  fixer 


5-61. 


5-62. 


Which  portion  of  the  characteristic 
curve  of  a  film  represents  the  middletone 
areas? 

1»    The  foot 

2.    The  shoulder 

3*    The  straight-line  area 

4.    The  apex 

The  gamma  of  the  characteristic  curve  for 
a  film  is  a  numerical  term  indicating  the 
1*    exposure  index 

2.  development  contrast 

3.  bellows  distance 
4*    development  time 


3. 
4. 


Which  of  the  following  films  has  the 
best  resolviner  power? 

1.  A  very  fine  grained  film 

2.  A  fine  grained  film 

3.  A  coarse  grained  film 

4*    A  very  coarse  grained  film 

Which  characteristic  of  film  is  indicated 
by  the  film  exposure  index? 

1.  Age  of  the  film 

2.  Color  sensitivity  of  the  film 

3.  Contrast  of  the  film 

4.  Speed  of  the  film 

Assume  that  your  shop  has  been  using  a 
general-purpose  film  with  an  exposure 
index  of  5  and  making  40  seconds  expo- 
sure at  f/22  for  a  same-size  line  shot. 
Your  last  si5>ply  of  general-purpose  film 
has  an  exposure  index  of  10.    what  expo- 
sure do  you  give  this  film  at  f/22  for 
a  same-size  line  shot? 
1*    10  seconds 

2.  20  seconds 

3.  60  seconds 

4.  80  seconds 

Films  are  assigned  a  higher  exposure 
index  for  daylight  and  a  lower  index 
for  tungsten  light  because  conpared  with 
daylight,  tungsten  light  provides 
1*    more  blue- violet  color 

2.  less  infra-red  color 

3.  less  blue-violet  color 

4.  more  ultra-violet  color 


learning  Objective:    Recognize  the 
composition  and  characteristics  of 
developing  solutions  and  specify 
how  developer  is  mixed. 


5-63. 


5-64. 


The  process  of  converting  a  latent  image 
on  an  emulsion  to  a  visible  image  by 
chemical  action  is  called 
1*  developing 

2.  oxidizinq 

3.  fixing 
4*  exposing 

The  most  active  ingredient  of  the 
developing  solution  is  called  a 
1*  restrainer 

2 .  reducer 

3 .  preservative 

4.  buffer 


In  items  5-65  through  5-68,  select  the  ingre- 
dient in  column  B  which  may  be  added  to  a 
developing  solution  to  serve  the  purpose  in 
column  A. 


A*  Purpose 

5-65.    To  slow  the  rate 
of  oxidation 

5-66.    To  inhibit  fogging 
and  slow  down  the 
speed  of  development 

5-67*    To  control  the 

alkalinity  of  the 
developer 

5-68 ♦    To  speed  up  the 
development 


B.  Ingredient 

1*  Preservative 

2.  Accelerator 

3*  Pestrainer 

4*  Buffer 
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5*69«    rhm  useful  lif«  of  a  developer  is 
affected  by 

1«    the  age  of  the  developiti?  solution 
2«    the  asount  and  type  of  film 
developed 

3*    the  ratio  of  exposed  to  unexposed 

film  area 
4*    all  of  the  above 
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Assignment  6 

Ihotographic  Materials  (continued);  rim  Um  m^tim 
Textbook  NAVEDTRA  10452-0:    Pages  150-169 


Uarnlng  Objective  (continued):  Rec- 
ognise the  composition  and  character- 
istics of  developing  solutions  and 
specify  how  the  developer  is  mlxad. 


6-1.    In  which  form  are  manufacturers  presently 
producing  developers? 
1*    Powdered  fora 
2«    Diluted  liquid  fora 
3*    Concentrated  liquid  fora 
4.    Ready  aixed  liquid  fora 

6-2,    Why  should  you  dilute  part  A  stock  solu- 
tion and  part  B  stock  solution  before  you 
mix  them  together? 

1.  To  prevent  the  cryatals  from  spotting 
the  film  during  developing 

2.  To  prevent  rapid  deterioration  of  the 
developer 

3.  To  reduce  the  possibility  of  an 
explosion 

4.  To  reduce  the  fogging  action  of  the 
developer 

I 

6-3.    What  aging  period,  if  any,  is  required  for 
developer  mixed  with  the  liquid  stock 
solutions  A  and  B? 
1*  None 

2.  12  hours 

3.  24  hours 

4.  36  hours 

6-4.    Which  temperature  of  the  developer  will 
produce  the  most  satisfactory  negative 
during  processing? 

1.  50»F 

2.  68»P 

3.  75*P 

4.  125*P 


6-6.    When  temperature  conditions  cannot  be 
corrected,  what  chemical  agent  may  you 
add  to  the  developer  to  permit  processing 
at  temperatures  up  to  110*P? 
1*  prchardener 
2*  Accelerator 

3.  Buffer 

4.  Reducer 

6-7.    If  a  normally  exposed  process  film  is 

developed  too  long,  which  of  the  follow- 
ing deficiencies  might  occur? 

1.  Pegging 

2.  Pi-illing 

3.  Reticulation 

4.  Blistering 

6-8.    If  an  image  appears  on  a  film  one  minute 
after  it  is  put  into  the  developer, 
approximately  what  would  the  total  develop* 
ment  time  be? 

1.  3  min 

2.  4  min 

3.  5  min 

4.  6  min 

6-9.    Por  what  reason  should  the  developer  be 
agitated  before  the  exposed  film  is 
placed  in  the  solution? 

1.  To  prevent  streaks 

2.  To  assure  unifora  mixture  of  the 
chemical  agents 

3.  To  prevent  Mistering  of  the  emulsion 

4.  To  equalise  the  temperature  of  the 
solution 


Learning  Objective:    Recognise  the  film 
processing  steps  and  composition  of  the 
solutions  from  the  developing  step 
through  the  reduction  or  intensifica- 
tion corrections. 


6-5.    Reticulation  of  an  emulsion  may  be 
caused  by 

1.  excessive  development  time 

2.  low  temperature  of  the  developer 

3.  insufficient  development  time 

4.  high  temperature  of  the  developer 


^6*10*    Which  of  the  following  conditions  may 

occur  if  a  negative  is  not  washed  before 
fixing? 

1.  Fogging 

2*  OverdevelopiDent 

3*  Blistering 

4  •  Underdevelopment 

i-11*    Washing  developed  film  with  dilute  acetic 
acid  is  preferable  to  washing  with  water 
because  the  acid 

1*    increases  the  life  uf  the  filn 

2.  neutralizes  the  fixer 

3.  hardens  the  emulsion 

4«    neutralizes  the  developer  on  the 
film 

6^12*    Which  ingredient  of  the  fixer  prevents 
decomposition  of  the  fixer? 

1,  Acid 

2,  Hyposulphite  of  soda 

3,  Sodium  sulfite 

4,  Potassium  altim 

6-13 •    The  length  of  fixing  time  depends  upon 
the  solutions  used  and  the  type  film 
and  varies  for  a  period  of 

1.  3  to    9  min 

2.  1  to    5  min 

3.  1  to    7  min 

4.  10  to  20  min 

6-14.    When  can  you  safely  remove  a  negative 
from  the  fixing  solution? 
1*    When  the  gelatin  has  toughened 

2.  As  soon  as  the  unexposed  emulsion 
has  cleared 

3.  When  the  emulsion  becomes  cloudy 

4.  As  soon  as  the  alkalies  have 
neutralized 

6-15*    What  determines  the  life  o£  the  fixer? 

!•    The  amount  of  developer  transferred 
with  the  film 

2.  The  ingredients  of  the  fixer 

3.  The  conditions  under  which  the  fixer 
is  used 

4.  All  of  the  above 

6-16*    When  you  are  to  save  a  film  for  future 

use,  how  many  minutes  should  you  wash  it 
in  running  water  after  taking  it  from 
the  fixing  solution? 


6-17. 


6-18. 


6-19. 


6-20. 


6-21. 


6-22. 


1. 
2. 
3. 
4. 


1  to    2  min 
1  to    5  min 
6  to  10  min 
10  to  20  min 


6-23. 


The  fresh  water  supply  is  limited  aboard 
ship  and  you  have  negatives  that  are  to 
be  saved.    How  long  should  you  wash  the 
negatives  in  sea  water? 
2  min 


1. 
2. 
3. 
4. 


1  to 

5  to  10  min 
10  to  15  min 
10  to  20  min 


Why  should  you  keep  the  solutions  at  the 
same  temperature  during  film  processing? 

1.  To  prevent  frilling 

2.  To  prevent  reticulation 

3.  To  prevent  blistering 

4.  To  prevent  all  of  the  above 

Any  of  the  following  oethods  may  be 
employed  to  dry  the  film  except 

1.  using  a  hot  air  drier 

2.  hanging  it  in  a  drying  cabinet 

3.  using  a  commercial  film  drier 

4.  hanging  it  in  a  warm,  dry  room 

You  can  correct  a  slightly  fogged  process 
film  negative  by  immersing  the  negative 
in 

1.  developer 

2.  intenslfler 

3.  reducer 

4.  fixer 

Intenslfler s  Increase  the  density  of 
silver  grains  in  the  emulsion  by  adding 

1.  oxides  to  the  silver  grains 

2.  compounds  of  heavier  metals  to  the 
silver  grains 

3.  extra  emulsion  to  the  negative 

4.  any  of  the  above 

For  which  process  negative  is  intensifi- 
cation most  effective? 

1.  An  underdeveloped  negative 

2.  An  overesrposed  negative 

3.  An  overdeveloped  negative 

4.  An  underexposed  negative 


Learning  Objective:    Recognize  char- 
acteristics and  uses  of  photographic 
papers,  duplicating  film,  and  auto- 
positive  film  and  observe  safety 
precautions  applicable  to  photo- 
graphic materials. 


Negatives  that  require  the  use  of  No.  5 
photographic  paper  for  making  contact 
prints  Include 

1.  contrasty  negatives 

2.  normal  negatives 

3.  flatt  thin  negatives 

4.  all  of  the  above 
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6-24.    Which  of  the  following  grades  of  enlarg- 
ing paper  is  best  for  printing  from 
negatives  with  high  contrast? 
1»    Number  1 

2.  Number  3 

3.  Number  4 

4.  Number  5 

6-25 .    By  which  method  should  you  control  the 
contrast  vhen  you  make  photographic 
prints? 

1.    Vary  the  exposure 

2»    Hanlpulate  the  development  time 

3.  Select  the  proper  paper  for  the 
type  of  negative 

4.  Do  both  1  and  3  above 

6-26  •    Which  type  of  film  may  you  use  to  produce 
a  negative  and  a  positive  image  on  the 
same  piece  of  film? 
1.    Standard  photomechanic«<l  film 
2»    Duplicating  film 

3,  Autopositive  film 

4.  Any  of  the  above 

6-27.    Exposure  to  which  light  will  increase 
the  density  of  autopositive  film? 

1.  White  light 

2.  Light  red  light 

3.  Yellow  safelight 

4.  Dark  red  light 

6-28.    What  can  you  use  to  neutralize  a  strong 
acid  that  comes  in  contact  with  your 
skin? 

1*  Vinegar 

2.  Bicarbonate  of  soda 

3.  Sodium  cyanide 

4.  Water 

^   Items  6-29  through  6-38  are  to  be  judged 
True  (a  good  practice)  or  False  (a  bad 
practice) ^  based  on  the  following  situation: 
While  the  ship  is  in  port,  LI 3  Burns  procures 
photographic  supplies,  stores  chemicals  aboard 
ship,  and  prepares  solutions  for  the  ship 
photographic  shop  which  is  below  the  waterline. 

6-29.    Before  leaving  the  ship.  Burns  inquires 
about  the  use  of  x-rays  by  yard  workers 
during  the  period  in  the  yard  because 
x-rays  can  damage  film. 

6-30.    He  then  takes  inventory  of  his  onboard 

chemicals  to  see  that  he  has  a  sufficient 
amount  of  carbon  tetrachloride. 

6-31.    The  concentration  of  the  hydrogen  peroxide 
which  Burns  procures,  should  not  be 
greater  than  30  percent. 

6-32.    Burns  also  procures  five  gallons  of  40 
percent  concentrated  acetic  acid» 


6-33.    After  procuring  the  necessary  supplies. 
Burns  returns  to  the  ship  photographic 
shop  and  stores  the  acetic  acid  in  the 
same  cabinet  compartment  with  the 
potassium  ferricyanide. 

6-34.    While  arranging  the  supplies,  LI3  Burns 
is  careful  to  keep  the  glycerin  separate 
from  the  potassium  permanganate  by 
storing  each  in  a  different  cabinet* 

6-35.    Bums  dilutes  a  quart  of  the  acetic  acid 
by  adding  the  acetic  acid  to  water. 

6-36.    He  mixes  the  acid  and  the  water  in  a 

two  gallon  container  made  of  thick  glass 
instead  of  a  pyrex  container. 

6-37.  A  small  amount  of  acetic  acid  remained 
in  the  quart  container  so  Bums  poured 
it  into  the  ship's  drainage  system. 

6-38.    Bums  reports  to  the  sick  bay  when  he 
develops  a  minor  skin  irritation. 


Learning  Objective:    Recognize  the 
steps  and  techniques  used  to  produce 
line  negatives  from  copy. 


6-39.    What  is  the  primary  reason  for  standard- 
izing operations  in  the  photographic 
shop? 

1.  To  conserve  time 

2.  To  obtain  consistent  results 

3.  To  isolate  causes  of  darkroom 
problems 

4.  To  prevent  waste  of  materials 

6-40.    Which  factor  should  the  cameraman  first 

consider  when  he  plans  his  camera  set-up? 

1.  The  lens  ^erture 

2.  The  tjrpe  of  film  to  use 

3.  The  position  of  the  camera  lamps 

4.  The  copy 

6-41.    Less  exposure  time  is  required  for  shoot- 
ing line  work  if  the  copy  is  prepared  on 

1.  tinted  stock 

2.  rough  surface  stock 

3.  smooth,  white  stock 
4«    colored  stock 

6-42.    For  Type  3  Kodalith  Ortho  Film,  which 
filter  requires  the  longest  basic 
exposure  time? 

1.  Blue 

2.  Deep  yellow 

3.  Light  yellow 

4 .  Green 
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.  ^    For  items  6-43  through  6-54 >  assume  that 
-  ^    LX3  Young  is  making  a  same  size  line 
^negative  from  the  copy  accompanying  a  work  order* 

Before  Young  mounts  the  copy  on  the  camera, 
he  takes  all  of  the  following  action 
except 

1*    checking  the  work  order  for  instruc- 
tions or  information 
2*    examining  the  copy  for  apparent 

omissions  or  damage 
3*    using  a  scaling  wheel  to  determine 

the  focal  settings 
4«    checking  the  copy  for  instructions 
or  information 


A^6. 


6-47. 


In  what  position  on  the  copyboard  will 
Young  mount  the  copy? 
1.    At  the  bottom  edge  with  the  top  of 
the  image  toward  the  lensboord 
In  the  center  with  the  top  of  the 
image  toward  the  lensboard 
At  the  top  edge  with  the  bottom  of 

image  toward  the  lensboard 
Ic  the  center  with  the  bottom  of  the 
image  toward  the  lensboard 


2. 


4. 


Young  finds  that  his  dopy  has  large,  un- 
necessary white  margins.    What  action 
does  he  take  to  reduce  the  glare  from 
these  margins? 

1.  Cuts  them  off 

2.  Paints  them  black 

3.  Covers  them  with  black  paper 

4.  Paints  them  red 

Young  considers  the  line  negative  to  be 
normal  work  and  sets  the  lamps  about 

(A)  feet  from  the  copyboard  and 
three,  four 

sets  the  lens  aperture  at  the  (B) 

f/22,  f/11 

setting. 

1.  (A)  four,  (B)  f/11 

2.  (A)  four,  (B)  f/22 

3.  (A)  three,  (B)  f/11 

4.  (A)  three,  (B)  f/22 

When  Young  focuses  the  camera  visually, 
which  of  the  following  switches  does  he 
set  to  the  manual  position? 

1.  Shutter  and  arc 

2.  Arc  and  master 

3.  Master  and  shutter 

4.  Master,  shutter,  and  arc 


6-48.    Young  focuses  the  camera  with  the  dia- 
phragm wide  open  and  checks  the  image  on 
the  ground  glass*    He  then  stops  the 
lens  down  to  the  aperture  he  is  going  to 
use.    Why  should  he  again  check  the 
image  on  the  ground  glass? 

1.  A  brighter  image  appears  on  the 
ground  glass 

2.  The  focus  may  have  changed 

3.  More  light  is  admitted  to  the  camera 

4.  The  image  is  easier  to  check  because 
of  1  and  3  above 

6-49.    Young  loads  the  camera  with  pan  film. 

He  determines  the  emulsion  side  of  the 
film  by 

1.  finding  the  light,  dull  side 

2.  locating  the  clipped  upper  right 
comer 

3.  locating  the  notches  in  the  lower 
right  comer 

4.  locating  the  notches  in  the  upper 
right  comer 

6-50.    Young  obtains  the  exact  exposure  time 

from  the  manufacturer's  film  data  sheet 
to  set  the  camera's  timer  for  the  expo- 
sure. 

6-51.    Young  properly  positions  the  switches  and 
selects  the  desired  exposure  time  on  the 
timer.    What  events  occur  when  he  pushes 
the  start  button? 

1.  The  lamps  energize 

2.  The  timing  action  begins 

3.  The  shutter  opens 

4.  All  of  the  above  occur 

6-52.    By  which  procedure  should  Young  develop 
the  exposed  line  negative? 

1.  Draw  the  film  emulsion  side  down 
through  the  developer,  flip  it  over 
and  allow  it  to  rest  on  the  bottom 

of  the  tray  and  agitate  the  developer 
vigorously 

2.  Draw  the  film  emulsion  side  up  through 
the  developer,  flip  it  over  and  allow 
it  to  rest  on  the  bottom  of  the  tray, 
and  agitate  the  developer  with  a 
smooth,  rocking  motion 

3.  Draw  the  film  emulsion  side  down 
through  the  developer,  flip  it  over 
and  allow  it  to  rest  on  the  bottom 

of  the  tray»  and  agitate  the  developer 
with  a  smooth,  rocking  motion 

4.  Draw  the  film  emulsion  side  up  through 
the  developer,  flip  it  over,  and  allow 
it  to  rest  on  the  bottom  of  the  tray, 
and  agitate  the  developer  vigorously 


6-53.    During  the  processing,  when  may  Young 
turn  on  the  regular  lights  if  unexposed 
filn  in  the  dark  room,  is  protected? 
!•    In  the  fixer  when  the  milky  appearance 
leaves  the  image  area  of  the  film 

2.  As  soon  as  the  film  rests  on  the  bot- 
tom of  the  developer  tray 

3.  When  the  film  is  removed  from  the 
developer 

4.  When  the  film  is  removed  from  the 
stop  bath  solution 


'  6-54. 


I  6-55. 


6-56, 


6-57. 


Young  determines  that  the  negative  has 
been  properly  exposed  and  processed  by 
noting  the  sharp,  clear  image  areas  and 
the  dense  non-image  areas. 

You  use  a  sensitivity  guide  along  the 
edge  of  the  typewritten  sheet  you  are 
copying  sane-size.    According  to  the 
charts  which  step  of  the  guide  should 
be  developed  solid? 

1.  2 

2.  3 

3.  4 

4.  5 


Learning  Objective:    Recognize  pro- 
cedures in  making  positive  copies » 
negatives  for  color  reproduction, 
and  colored  copy. 


What  is  the  naaie  of  the  process  used  to 
make  a  positive  copy  of  a  negative  by 
placing  the  negative  over  a  piece  of 
sensitized  film  and  exposing  to  weak 
light? 

1.  Enlarging 

2.  Copying  with  a  camera 

3.  Contact  printing 

4.  Reducing 

For  copy  that  has  three  overlapping 
colors,  how  many  negatives  do  you  have 
to  make? 

1.  One 

2.  Two 

3.  Three 

4.  Four 


6-58.    When  you  are  photographing  colored  copy 
and  want  to  make  the  subject  light 
against  a  dark  background,  you  should 
select  a  filter  that 

1.  transmits  the  color  of  the  subject  and 
absorbs  the  color  of  the  background 

2.  absorbs  the  color  of  both  the  subject 
and  the  background 

3.  transmits  the  color  of  the  background 
and  absorbs  the  color  of  the  subject 

4.  transmits  the  color  of  both  the 
subject  and  the  background 

What  color  does  red  appear  to  be  when 
placed  under  a  mercury-vapor  lamp? 

1.  Red 

2.  Black 

3.  White 

4.  Gray 

In  items  6-60  through  6-64,  select  from  column  B 
the  Wratten  filter  that  you  should  use  to  pro- 
duce the  desired  restUt,  on  panchromatic  film, 
in  column  A. 


6-59. 


A.    Desired  result 

B. 

Filter 

6-60. 

To  hold  blue 

1. 

A 

6-61. 

To  drop  red 

2. 

B 

6-62. 

To  hold  violet 

3. 

05 

6-63. 

To  hold  yellow 

4. 

G 

6-64. 

To  drop  green 

6-65. 

Which  film  must  you  use 

when  you  have  to 

correct  a  colored  image  with 

a  red  filter? 

1.    Regular  emulsion 

2.  Orthochromatic 

3.  Monochromatic 

4.  Panchromatic 

6-66. 


Which  filter  should  you  use  to  intensify 
pencil  drawings? 

1.  Red 

2.  Yellow 

3.  Green 

4.  Blue 


Learning  Objective:    Determine  pre- 
cautions when  photographing  classified 
matter. 
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6-67  •  Which  of  the  following  security  precau- 
tions must  you  take  when  you  photograph 
classified  matter? 

1»   Handle  unsatisfactory  negatives  and 
positives  as  classified  waste 

2.  Account  for  all  copy  and  for  all 
positives  and  negatives  that  you 
produce 

3»    Prevent  compromise  by  personnel  not 

cleared  for  access 
4.    Take  all  of  the  above  precautions 

6-68*    Wh^t  l5t  the  secure  method  of  destroying 
film  1*4-5% tives  positives? 
!•  Pulping 

2.  Burning 

3.  Shredding 

4*    Chemical  decompositlr-r* 


Learning  Objective:  Recognize  causes 
and  remedies  of  negative  difficulties. 


6-70.    Which  negative  difficulty  could  be 
caused  by  using  old  film? 
1*    Negative  develops  too  slowly 
2*    Negative  is  thin  in  the  corners 
3«    Negative  is  veiled  iu  clear  areas 
4«    Negative  clears  too  slowly  in  the 
fixing  bath 

6-71.    Keeping  all  processing  baths  at  the  same 
temperature  is  one  method  of  correcting 
negatives  that 
1«    develop  too  quickly 
2«    show  reticulation  or  blistering 
3*    have  blurred  images 
4«    lack  overall  density 

6-72.    For  which  negative  difficulty  should  you 
check  the  image  on  the  ground  glass? 
1«    The  clear  areas  on  the  negative  are 
fogged 

2«  The  negative  lacks  overall  density 
3.  There  are  blisters  on  the  negative 
^ .    The  image  on  the  negative  Is  blurred 


6-69. 


What  is  the  probable  cause  of  an  image 
failing  to  appear  on  an  exposed  film 
inmersed  in  pure,  new  developer,  if  the 
camera  and  lamps  are  eliminated  as  the 
caxise? 

1.  Developer  is  too  cold 

2.  Developer  is  too  warm 

3.  Film  is  old 

4.  Film  is  overexposed 
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Assignment  7 


7-1. 


I  7-2* 


7-3. 


learning  Objective:    Describe  the 
construction  and  principle  of  the 
glass  halftone  screen  and  the 
method  of  using  it  to  produce  a 
halftone  negative. 


What  printing  achievement  did  the  develop* 
went  of  the  halftone  make  possible? 

1.  The- reproduction  of  line  drawings  in 
Multicolor 

2.  The  production  of  illustrations  from 
woodcuts 

3.  The  reproduction  of  photographs  with 
no  loss  of  tone  values 

4.  The  production  of  tone  by  the  use  of 
line  drawings 


7-4. 


Items  7-2  through  7-13  refer  to  the  glass 
halftone  screen. 

What  is  the  construction  of  the  glass 
halftone  screen? 

1.  TWO  sheets  of  optical  glass  enclosing 
a  negative  «ade  frosi  a  lined  checker- 
board ink  drawing 

A  sheet  of  optical  glass  etched  with 
pigment-filled,  fine,  parallel  lines 
and  sealed  to  a  similar  sheet  with 
the  parallel  lines  crossing  at  right 
angles 

A  sheat  of  optical  glass  with  pigaent- 
filled,  fine,  parallel  lines  etched 
on  it  in  a  checkerboard  pattern 
Two  sheets  of  optical  glass  each  with 
pigmsnt-fiiled,  fine,  parallel  lines 
etched  on  it  and  sealed  with  the 
parallel  lines  in  aiignnent 

The  crosslines  of  the  screen  break  up  the 
reflected  light  from  the  copy  and  regis- 
ter dots  on  the  film,    other  than  screen 
distance  and  the  intensity  of  the  re- 
tl^cted  light,  what  else  influences  the 
si'^t  of  the  dot? 

1.  Thtf  5i2e  and  shape  of  the  lens 
aptnc»?5^$ 

2.  The  Ic^iij^J)  of  the  exposure 

3.  The  speec^  jnd  contrast  of  the  film 
emulsion 

4*    All  of  the  abct'v^ 


2. 


3. 


4. 


7-5. 


7-6. 


7-7. 


7-8. 


7-9. 
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Two  or  more  exposures,  at  different  aper- 
tures, are  made  to  produce  the  halftone 
negative.  Which  exposure  is  unnecessary 
if  sufficient  contrast  can  be  obtained 
with  the  apertures? 

1.  Middle tone 

2.  Highlight 

3.  Detail 

4.  Flash 

For  copy  that  is  to  be  shot  same-size, 
which  lens  opening  is  normally  used  as  a 
basis  for  the  detail  exposure? 

1.  F/16 

2.  F/22 

3.  F/45 

4.  F/90 

Which  exposure  of  the  multiple  exposures 
increases  the  density  of  the  dots  in  the 
shadow  areas? 

1.  Flash 

2.  Middletone 

3.  Highlight 

4.  Detail 

Which  procedure  does  the  cameraman  folloir 
*rtien  he  makes  the  flash  exposure? 

1.  He  takes  the  shot  of  a  sheet  of  white 
paper  placed  over  the  copy 

2.  He  takes  a  short  duration  exposure  at 
a  large  aperture  setting 

3.  He  shines  a  light  directly  into  the 
camera  through  the  lens 

4.  He  does  either  1  or  3  above 

Circular  glass  halftone  screens  differ 
from  rectangular  screens  in  that  they 

1.  are  used  primarily  for  single-color 
work 

2.  are  used  most  often  for  color- 
separation  work 

3.  have  a  finer  screen  ruling 

4.  have  a  coarser  screen  ruling 

In  color  separation  work,  the  cameraman 
causes  some  dots  to  print  side  by  side 
and  other  dots  to  overlap  by 
1.    using  various  screens  having  differ- 
ent numbers  of  rulings 
changing  the  angle  of  the  screen 
rulings  in  relationship  to  the  camera 
changing  from  one  color  of  screen  to 
another  color  of  screen 
doin<;  any  of  the  above 


2. 


3. 


4. 


'^''yjih  .itefts  7-10  through  7-13,  select  from  colmrti 
l%''l7S\th€  9cx—n  angle  for  the  negative  color  in 


v,^,,-,  "coluw  A. 


A.  Color 


B»  Screen  angle 


7-10* 

yelloif 

1. 

45 

7-11. 

Blue 

2. 

75 

-7-12. 

Black 

3. 

90 

7-13. 

Red 

4. 

105 

Learning  Objectives    Conpare  the 
contact  screen  with  the  glass 
halftone  screen,  identify  types 
of  contact  screens,  and  describe 
steps  in  using  the  contact  screen 
to  include  screen  positioning, 
lens  opening,  and  making  the 
exposure. 


7-14.    Contact  screens  provide  a  better  rendi- 
tion of  tone  than  that  provided  by  glass 
screens  in  halftoning  because 

1.  the  dots  are  of  various  sises 

2.  the  screen  distance  is  more  variable 

3.  the  dots  create  a  smoother  optical 
illusion 

4.  contact  screens  have  a  greater  range 
of  standard  rulings  per  inch 

7-15.    contact  screens  are  more  fragile  than 
glass  halftone  screens. 


In  items  7-16  through  7-18,  select  from  coluim 
B  the  contact  screen  that  is  used  for  the  pur- 
pose in  column  A. 


A.  Purposes 

7-16.  To  produce  half-  1 
tone  positives 
from  continuous-  2 
tone  negatives 
in  color-sepa-  3 
tion  y«oxk 

A 

7-17.  To  produce  color- 
separation  negatives 
from  colored  copy 


B.  Contact  screens 

1.  Magenta 

2.  Negative  magenta 

3.  Gray 

4.  Positive  magenta 


7-19.    Which  filter,  if  any,  should  you  use  with  I 

the  screen  if  the  copy  is  extremely  flat?  j 

1 .  None  j 

2 .  Magenta  . 

3.  Yellow  ' 

4.  Blue  i 

7-20.  What  relationship  of  film  emulsion  and  ! 
contact  screen  emulsion  should  you  use  ; 
when  you  position  the  screen  in  the  * 
camera?  ! 

1.  Emulsion  of  the  film  to  the  emulsion  | 
of  the  screen 

2.  Emulsions  of  the  screen  and  the  film  i 
face  the  vacuum  back 

3.  Emulsion  of  the  film  faces  the  vacuum  j 
back  and  anulsion  of  the  screen  faces  , 
the  lens 

4.  Emulsions  of  both  the  film  and  the 
screen  face  the  lens 

7-21.    You  may  control  the  contrast  when  you  are 
using  a  contact  screen  by  any  of  the 
following  methods  except  by 

1.  usinq  filters 

2.  varying  the  agitation  during 
development 

3.  using  a  h\mp  exposure 

4.  varying  the  lens  opening  for  the 
detail  exposure  and  the  flash  exposure 

7-22.    Which  color  of  light  is  used  to  produce 
the  smallest  and  hardest  possible  dot 
formation  for  the  flash  escposure? 

1.  White 

2.  Red 

3.  Blue 

4.  Yellow 

7-23.    For  what  reason  does  the  series  Oh  filter 
require  almost  double  the  exposure  time 
of  the  series  00  filter  for  the  flash? 

1.  More  wattage  is  required  for  the 
series  OA  filter 

2.  Less  light  is  transmitted  by  the 
series  OA  filter 

3.  The  series  OA  f^.lter  is  placed  further 
from  the  camera 

4.  The  light  from  the  series  OA  filter 
falls  on  only  part  of  the  film 


Learning  (^jective:    Determine  the  method 
of  finding  the  screen  range  of  a  magenta 
screen  and  the  density  range  of  copy. 


7-18.  To  produce  halftone 
negatives 


7-24. 


2. 


3* 


4* 


! 


7-25. 


! 


I  7-27* 


7-28. 


7-29. 


ERLC 


AssuM  that  you  have  developed  the 
negative  of  your  sane-size  halftone  shot 
of  a  gray  scale,    which  two  steps  do  you 
locate  on  the  negative  to  determine  the 
density  of  the  screen? 

90  percent  shadow  dot  and  10  percent 
shadow  dot 

80  percent  highUght  dot  and  20 
percent  shadow  dot 
90  percent  highlight  dot  and  10 
percent  shadow  dot 
80  percent  shadow  dot  and  10  percent 
hi^light  dot  F^xvcnt 

Assume  that  the  highlight  step  has  a 
density  reading  of  0.21  on  the  gray 
scale  and  the  shadow  step  has  density 
reading  of  1.42  on  the  gray  scale.  What 
is  the  density  range  of  the  screen? 
1*  0.21 
2*  1.21 

3.  1.42 

4.  1.63 

Which  area  of  a  negative  will  print  as 
the  smallest  black  solids  when  the  job 
is  printed? 

90  percent  highlight 

2.  80  percent  highlight 

3.  20  percent  shadow  dot 

4.  10  percent  shadow  dot 

During  the  printing  of  a  job,  which  of 
the  following  factors  affect  the  size  of 
dots  in  the  hi^^light  and  shadow  areas? 
!♦    The  printing  pressure- 

2.  The  type  of  paper  stock 

3.  The  type  of  ink 

4.  All  of  the  above 

By  irtiich  nethod  do  you  find  the  density 
range  of  your  copy  after  you  select  the 
proper  areas  of  the  copy? 
1.    Subtract  the  density  reading  of  the 
shadow  area  from  the  density  readinq 
of  the  highlight  area 
Subtract  the  density  reading  of  the 
highUght  area  from  the  density-  read- 
ing of  the  shadow  area 
Add  the  density  readings  of  the  high- 
light area  and  the  shadow  area 
Take  the  average  density  reading  of 
the  highlight  and  the  shadow  area 

What  exposure  technique  is  necessary  when 
the  density  range  of  the  copy  is  less 
than  the  density  range  of  the  screen? 
X.    A  single  exposure  with  no  flash 

2.  A  basic  e3q>osure  with  a  flash 

3.  A  basic  exposure  with  a  bui^) 
esqposure 

4*    A  basic  e)^sure,  buap  exposure, 
scd  flash  esqposure 
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2. 


3. 


4. 


7-32. 


7-30. 


7-31. 


7-33. 


Learning  C»>jectivej  Describe  the  proce- 
dures for  determining  the  exposure  times 
for  producing  a  halftone  negative. 

When  you  are  using  a  contact  screen,  for 

which  exposures  must  you  establish  a 

basic  time  in  determining  the  es^sures 

to  produce  a  halftone  negative? 

1»    Main  and  highlight 

2»    Highlight  and  flash 

3*    Flash  and  main 

4*    Main,  flash,  and  highlight 

Which  condition  do  you  seek  when  you 
make  your  trial  exposurss  to  determine  the 
basic  main  exposure? 

1.  An  exposure  time  that  puts  90  percent 
highlight  dot  in  step  nu8dt>er  1  on  the 
gray  scale 

2.  An  es^sure  time  that  puts  80  percent 
highlight  dot  in  step  number  1  on  the 
gray  scale 

An  esqposure  time  that  puts  90  percent 
highlight  dot  in  step  number  2  on 
the  gray  scale 

An  exposure  time  that  puts  80  percent 
highlight  dot  in  step  number  2  on 
the  gray  scale 


3. 


4. 


you  are  preparing  a  table  similar  to  the 
one  shewn  in  figure  8-19  of  your  text- 
book.   Assume  that,  for  a  same-size  shot, 
by  trial  and  error  you  determine  a  basic 
exposure  time  of  20  seconds  with  a  lens 
aperture  of  f/16.    What  is  the  exposure 
time  necessary  to  put  90  percent  dot  in 
the  highlight  density  step  marked  0.10? 
1*    16  seconds 
2.    22  seconds 
3*    25  seconds 
4.    27  seconds 

Which  of  the  following  factors  will 
cause  variation  in  the  exposure  time  of 
the  table  you  cowpute  for  the  basic 
main  e3q>osure? 

1.  Making  an  enlargement 

2.  Using  an  aperture  other  than  r/16 
3*    Making  a  reduction 

4.    Doing  any  of  the  above 


film 


film 


^34.   What  condition  do  you  seek  when  you  de- 
termine the  ti»e  for  the  basic  flash 
exposure? 

!•    K  10  percent  black  dot  when  the  film 
is  given  a  flash  after  the  main 
exposure 

2*    A  10  percent  black  dot  when  the  film 
is  given  a  flash  without  a  main 
exposure 

3.  A  90  percent  black  dot  when  the 
is  given  a  flash  after  the  main 
e)^sure 

4.  A  90  percent  black  dot  when  the 
is  given  a  flash  without  a  main 
exposure 

7-35 ♦    Assume  that  you  have  taken  a  series  of 
stepped  exposures  to  determine  your 
basic  flash  exposure  and  that  40  seconds 
produces  the  desired  results.  In  comput- 
ing a  chart  of  flash  exposure  time  such 
as'the  one  shown  in  figure  8-20  of  your 
textbook r  %*bat  time  should  you  enter  in 
coluwi  two  for  80  percent  of  the  basic 
exposure? 
X«    24  seconds 
2*    28  seconds 
3*    32  seconds 
4*    36  seconds 

7-36.    To  use  the  flash  ejqposure  chart  you  must 
know  (A)  the  density  range  of  the  screen, 
(B)  the  excess  density  range,  and  (C) 
the  density  range  of  the  copy  to  be  shot. 
How  should  you  use  these  factors  for  the 
oisrt? 

1.  subtract  A  from  C  and  locate  B  on 
the  base  line  of  the  chart 

2.  Subtract  C  from  A  and  locate  B  on 
the  base  line  of  the  chart 

3.  ;.Jd  A  and  B  and  locate  C  on  the  base 
line  of  the  chart 

4.  Add  A  and  C  and  locate  B  on  the  base 
line  of  the  chart 

7-37.    For  %ihich  condition  should  you  consider 
using  a  bump  eaqposure  in  shooting  a 
halftone  negative? 

1.  Screen  density  range  of  1.45  and 
copy  density  range  of  1.66 

2.  Screen  density  range  of  1.35  and  copy 
density  range  of  1.45 

3.  Screen  density  range  of  1.25  and 
copy  density  range  of  1.25 

4.  Screen  density  range  of  1.15  and 
copy  density  range  of  0.90 

7-38.    the  buap  ejqposure  is  made  without  the 
halftone  screen  positioned  over  the 
film. 


7-39. 


7-40. 


Reproducing  both  ends  of  the  photo- 
graphic scale  is  difficult  because  if  you 
shoot  for  the  highlights  you 

 (x\  the  screen  range  and 

lengthenV  compre"88 

if  you  shoot  for  shadow  details  you 

 (B)  the  screen  range. 

lengthen,  compress 

1.  (A)  compress,  (B)  compress 

2.  (A)  compress,  (B)  lengthen 

3.  (A)  lengthen,  (B)  compress 

4.  (A)  lengthen,  (B)  lengthen 

For  cameramen  %iho  check  the  position  of 
the  gray  scale  step  with  the  50  percent 
dot,  the  placement  of  the  50  percent  dot 
depends  on 
1*    the  paper  stock 

2.  the  copy 

3.  whether  the  highlights  or  the  shadows 
are  to  be  stressed 

4.  all  of  the  above 


Learning  Objective;    Recognize  uses  of 
the  Kodak  Halftone  Negative  Computer 
and  automatic  exposure  computers. 


The  Kodak  Halftone  Negative  Computer  can 
be  used  to  determine 
1*    bus^  exposure 

2.  main  exposure 

3.  flash  exposure 

4.  any  of  the  above 

7-42.    What  camera  settings  should  you  make  to 
produce  the  test  negative  for  calibrating 
the  Kodak  computer? 

1.  Set  for  a  reduction  shot  with  a  lens 
aperture  two  stops  from  the  smallest 
lens  opening 

2.  Set  for  an  enlargement  shot  with  a 
lens  aperture  two  stops  from  the 
largest  lens  opening 

3.  Set  for  a  same-size  shot  with  a  lens 
aperture  two  stops  from  the  largest 
lens  opening 

4.  Set  for  a  same-size  shot  with  a  lens 
aperture  two  stops  from  the  smallest 
lens  opening 


7-41. 


7-43. 


After  you  calibrate  the  computer  shown 
in  figure  8-27  and  prepare  it  for  use 
with  a  particular  copy,  you  obtain  the 
main  exposure  time  by  looking  at 
1*    scale  H 

2.  window  G 

3.  scale  A 

4.  scale  C 


A2 


i 


7-44. 


7-48* 


7-49. 


Some  automatic  ejqposure  coRf>uten  auto- 

witically  accomplish  all  of  the  following 

computations  except  the 

1-    bmi|)  exposure  time  for  the  copy 

2*    main  ensure  time  for  a  copy 

3*    flash  exposure  time  for  a  copy 

4.    density  range  of  the  screen 


7-45  • 


7-46. 


7-47. 


Uaming  Objective:    Deternine  princi- 
ples involved  in  developing  halftone 
negatives. 


What  is  the  recommended  teiif>eraturc  of 
the  developer  for  processing  halftone 
negatives? 

1.  62»  F 

2.  66*  F 

3.  68*  F 

4.  72*  F 

The  loss  of  strength  in  the  developer 
has  more  affect  on  the  shadow  areas  of 
the  halftone  negative  than  on  the  high- 
light areas. 

What  is  the  average  developing  tine  for 

the  halftone  negative? 

1*    2  to  2  1/2  min 

2-    2  1/4  to  2  3/4  min 

3*    2  1/2  to  2  3/4  min 

4.    2  to  3  min 

What  result  will  you  get  if  you  rapidly 
agiute  the  developer  while  you  process 
•  halftone  negative? 
1*    Larger  shadow  dots  and  less 
contrast 

Smaller  shadow  dots  and  greater 
contrast 

Smaller  highlight  dots  and  less 
contrast 

Larger  highlight  dots  and  greater 
contrast 


2. 


Which  type  of  agitation  should  you  use 
to  reduce  the  overall  contrast  and  bring 
out  extremely  fine  detail  in  the  half- 
tone  negative? 

1»    Agiute  the  developer  for  the  first 
few  seconds  and  stop  during  the  last 
minute 

2.  Agitate  the  developer  rapidly  during 
the  development 

3.  Agitate  the  developer  gently  during 
the  development 

4.  Allow  the  developer  to  remain  still 
during  the  first  period  of  develop- 
ment and  rapidly  agicate  the  develo- 
per during  the  last  minute 


7-50. 


7-51. 


7-52. 


If  you  are  developing  a  halftone  negative 
by  inspection,  you  can  stop  the  develop- 
ing action  more  abruptly  with  fresh  water 
than  with  an  acetic  £.-iu  solution. 

YOU  are  developing  by  inspection.  You 
should  check  the  negative  for 
1.    the  presence  of  10  percent  pinpoint 
dots  in  the  shadow  areas 
small,  round  openings  formed  by  the 
joining  together  of  the  hic^liaht 
dots 

middletone  dots  tbat  are  square 
all  of  the  above 


2. 


7-53. 


Your  inspecUon  indicates  that  the  nega- 
tive  is  too  contrasty.  How  may  you  cor- 
rect this  in  your  next  exposure  of  the 

copy? 

1.  Reduce  the  main  exposure  to  increase 
the  size  of  the  shadow  dots  and  ad- 
just the  flash  to  regulat-^  the  size 
of  the  highlight  dots 

2.  Reduce  the  main  exposure  to  regulate 
the  size  of  the  highlight  dots  and 
adjust  the  flash  to  increase  the  size 
of  the  shadow  dots 

3.  Decrease  the  size  of  the  shadow  dots 
by  adjusting  the  flash  and  regulate 
the  size  of  the  highlight  dots  by 
increasing  the  main  exposure 

4.  Increase  the  main  escposure  to  regu- 
lete  the  size  of  the  shadow  dots  and 
adjust  the  flash  to  decrease  the  size 
of  the  highlight  dots 


Learning  (&jectivej    Recognize  character- 
istics and  uses  of  gray,  elliptical, 
round  dots,  respi,  and  special-effect 
contact  screens,  and  the  methods  of 
dropping  out  whites. 


Why  are  gray  contact  screens  more  diffi- 
cult to  use  than  magenta  conUct  screens? 
1*    They  have  a  shorter  tonal  range  and 
are  more  contrasty 
They  require  more  exposure  time 
They  are  less  contrasty  and  have  a 
longer  tonal  range 
They  are  more  fragile  and  require 
greater  handling  care 


2. 
3. 

4. 
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7-54 ♦   When  you  use  a  grey  contact  screen  to 

iMke  a  direct  color  separation  negative « 
you  can  increase  the  contrast  by  placinq 
I*  a  yellow  filter  over  the  camera  lens 
2*  the  screen  in  the  casiera  so  that  the 
eiRultion  faces  the  lens 

3.  a  blue  filter  over  the  camera  lens 

4.  the  emulsion  side  of  the  screen 
against  the  film  emulsion 

7-55.   The  elliptical  gray  contact  screen  is 
wore  advantageous  than  the  regular  gray 
contact  screen  in  that  the  former  screen 

1.  minimises  grain  when  the  original 
copy  i«  grainy 

2.  produces  halftones  which  fill  in  less 
readily  on  the  press 

3.  produces  a  more  subtle  transition 
from  hi^lights  to  shadows 

4.  does  all  of  the  above 

7-56.    Which  of  the  followinq  screens  is  the 
vott  contresty? 

1.  Square  dot  negative  maqenta  screen 

2.  Square  dot  gray  screen 

3.  Pound  dot  siagenta  screen 

4.  Square  dot  positive  naoenta  screen 

7-57,    Which  screen  should  you  use  for  retention 
of  detail  for  a  halftone  that  is  to  be 
printed  on  poor  quality  paper? 

1.  square  dot  magenta  screen 

2.  Respi  contact  screen 

3.  Square  dot  gray  screen 
4«    Round  dot  screen 

7-58^    In  what  respect,  if  any,  does  the  special- 
effect  screen  differ  from  the  regular 
gray  contact  screen? 

1.  The  special-effect  screen  is  darker 
in  contrast 

2.  There  is  no  difference 

3.  The  special-effect  screen  is  lighter 
in  contrast 

4.  The  special-effect  screen  is  less 
transparent 


7-59. 


7-60* 


ERIC 


Which  of  the  special-eifect  patterns 
produces  a  stippled  image? 

1.  Mesxotint 

2.  Etching 

3.  Circle 

4.  Wavy  line 

By  which  of  the  following  methods  can 
you  obtain  dropouts? 

1.  Prepare  an  acetate  overlap  with 
Chinese  white 

2.  Paint  out  sections  of  the  negative 
3!    use  bUck  ink  to  prepare  an  acetate 

overlay  ^  ^ 

4.    use  any  of  the  above  methods 


Learning  Obiective:  Recognize  techniques 
involved  in  color  separation  and  combi- 
nation woric. 

7-61*    Before  he  takes  each  shot  in  making  a  set 
of  color  separation  negatives,  the 
cameraman  must  chanqe  the 

1.  angle  of  the  screen 

2.  arranqement  of  the  lamps 

3.  opening  of  the  lens 

4.  length  of  the  exposure 

7-62.    Which  filter  should  the  cameraman  use  to 
separate  the  blue  color  in  the  original 
copy? 

1.  yellow 

2.  Green 

3.  Rid 

4.  Blue 

7-63     in  the  indirect  method  of  color-separation 
work,  the  first  step  includes  the  produc- 
tion of  a  continuous  tone  negative  for 
each  color,  what  is  the  second  step? 

1.  Printing  the  neqatives  on  press 
plates 

2.  Making  continuous  tone  positives 
from  the  neqatives  ^u^.^ 

3.  pephotographing  the  negatives  throu^ 
a  halftone  screen 

4.  Staining  or  reducing  the  negatives 
to  obtain  proper  highlights  and 
densities 

7-64.    Masking  is  used  in  halftone  color 

separation  work  to  K.«A*«rk 
1/  cut  down  on  the  amount  of  handwork 
involved  in  separating  the  colors 

2.  restore  the  original  colors  when  the 
plates  are  run  on  the  press 

3.  keep  the  halftone  dots  of  one  nega- 
tive from  overlapping  those  of 
another  . 

4.  provide  a  means  of  comparing  tne 
density  of  the  process  color 
negatives 

7-65.    What  effect,  if  any,  results  when  a  line 
drawinq  is  photographed  through  a 
screen? 

1.  None 

2.  The  lines  drop  out 

3.  The  lines  appear  soft  and  feathery 
4«    The  lines  are  sharp  and  clear 
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7-66* 


you  have  been  a^ked  to  shoot  copy  con- 
•iiting  of  black  lines  overlappinq  the 
tone  areas*  You  are  to  make  two  negatives 
to  be  overprinted  on  the  press  plate* 
Your  first  step  in  this  job  requires  the 
preparation  of 

!•    copy  in  2  different  colors 
a  filii  positive  from  the  line 
negative 

the  line  copy  on  illustration  board 
and  the  tone  copy  on  an  acetate 
overlay 

the  tone  copy  on  illustration  board 
and  the  line  copy  on  an  acetate 
overlay 


2* 


3* 


4* 


7-67. 


Which  Mthod  of  cos^ination  work  is 
effective  only  if  the  line  copy  is  to 
be  printed  in  black  over  the  halftone 
area? 

1*    Splicing  negatives 

2.  Riverse  lettering 

3.  Surprinting 
4*  Masking 

7-68*    Figure  7A  shows  uteps  in  the  preparation 
of 

!•    copy  at  a  tilt  on  the  copyboard  for 
rescrecning  halftones 

2.  an  acet4.te  shading  sheet  for  tinting 
a  line  negative 

3.  line  and  tone  masks  for  coiii>ination 
shots 

4*    acetate  overlays  for  color  separation 
shots 

7-69*    What  advantage  does  the  process  shown  in 
figure  7A  have  over  surprintino? 
1*    The  attire  is  eliminated 
Splicing  is  unnecessary 
Negative  corrections  are  8K>re  easily 
made 

4.  Oily  one  esqposure  is  necessary 

For  ^at  purpose  would  you  use  an  acetate 
shading  sheet  to  cover  the  transparent 
area  of  a  line  negative? 
1.    To  st^ply  tint  to  the  area 

To  mask  the  area  for  a  halftone  shot 
To  indicate^  to  the  stripper*  that 
the  negative  is  to  be  spliced 
To  provide  a  background  for  reverse 
lettering 


2. 
3. 


7-70. 


2. 
3. 

4. 


teaming  Objective:  Recognize  procedures 
of  copying  a  clipping  and  the  care  of  the 
contact  screen* 


Figure  7A.  — Codbination  line  and  tone  copy* 

7-71.    On  halftone  jobs,  8oe«  caaieramen  work 
with  continuous-tone  positives  when 
enlarging  and  reducing*  Why  is  screen- 
ing postponed  until  the  final  negatives 
are  prepared? 

1*    Enlarging  or  reducing  halftone 
positives  affects  the  number  of 
dots 

2*    Enlarging  or  reducing  halftone 
positives  affects  the  size  of  the 

dot^ 

3*    Halftone  positives  cannot  be 
enlarged  or  reduced 

4*    Halftone  positives  cannot  be  made 
in  the  vacuum  printing  fraa«  or  by 
projection  with  an  enlarger 


AC 
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7-72.  TO  Mke  «  satisfactory  copy  of  a  ««gazin« 
halftone  clipping  produced  by  a  120-line 
screen »  you  may  use  any  of  the  follo^ina 
vethoda  except 

X.    MaXing  a  lawe-sixe  line  shot 

2.  using  a  diffuser  filter  over  the 
cantra  lens 

3.  tilting  the  copy  30^  off  vertical 

4.  reducing  the  si«e  of  the  magazine 
halftone 

7-73.    Stubborn  spots  on  a  contact  scr««n  should 
be  removed  with  a 

1.  piece  of  saturated  cotton 

2.  ca«itl*s  hair  brush 

3.  piece  of  photo  chanois 

4.  staticmaster  brush 


7-74.    Which  condition  possibly  creates  the 
worst  problem  in  the  handlinq  of  a 
contact  screen? 

1.  Waterspots 

2.  Dust 

3.  Half -noon  creases 

4.  Fingerprints 


ERLC 
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Assignment  8 

The  Halftone  .ie^ntUe  (continued):  Ken^ttvp  Corrections  .nA  .c:^Wpp..J> 
Textbook  NAVEDTRA  10452-C:    Pages  210-245 


Learning  Objective:    Recognize  the  coi»- 
posltlon  of  and  the  techniques  In  using 
Kodiaith  Autoscreen  Fllo,  the  method 
of  screening  polaroid  prints,  and 
principles  of  photoelectric  scanners. 


8-1.  Which  characteristic  of  the  Kodallth  Auto- 
screen Film  eliminates  the  need  of  a  half- 
tone screen? 

1.  The  bullt-ln  screen  element  of  the 
film 

2.  Variations  In  the  thickness  of  the 
etitulslon  layer 

3«    The  blending  of  different  types  of 
material  to  produce  the  emulsion 

4.    The  con^)osltlon  of  many  llght- 
aensltlve  areas  In  the  emulsion 

8-2.  The  exposures  for  producing  halftones  with 
autoscreen  film  are  reduced  because  of  the 
absence  of  a  separate  screen. 

8-3.    Assume  that  you  are  making  a  trial  exposure 
on  Kodallth  Autoscreen  Film  and  are  using 
two  No.  2  photoflood  lamps.    Which  comblr^- 
tlon  of  lamp  distance,  exposure  time,  and 
lens  opening  should  you  use  for  the  detail 
exposure? 

1.  2  feet  from  copyboard.  25  seconds.  F/16 

2.  2  feet  rrom  co^yboard.  30  seconds,  F/22 

3.  3  feet  from  copybrard,  30  seconds.  F/22 

4.  3  feet  from  copyboard,  25  seconds.  F/32 

8-4.    The  halftone  screen  used  with  the  4"  X  5" 
Polaroid  camera  is  held  In  place  by 

1.  spring  dips 

2.  masking  tape 

3.  vacuum  pressure 

4.  magnets 

8-5.    The  first  Scan-A-Graver  made  Impressions 
on  a  plastic  or  metal  plate  by  means  of 

1.  heated  electric  needle 

2.  cold  stylus 

3.  stamping  stylus 

4.  etching  stylus 


Learning  Objective:    Analyze  some 
causes  and  remedies  for  halftone 
negative  difficulties. 


8-6.    Wilch  condition  causes  a  halftone  negttlva 
to  develop  too  slowly? 

1.  Incorrect  focusing 

2.  Insufficient,  exposure 

3.  Dusty  screen 

4.  Hot  developer 

8-7.    Which  of  the  following  difficulties  of 
halftone  negatives  mny  you  correct  by 
cooling  the  developer  to  the  recommended 
temperature? 

1.  Slow  development  of  Image 

2.  Insufficient  contrast 

3.  Too  much  contrast 

4.  Hot  spots  On  negative 

8-8.    Which  remedy  may  you  use  to  correct  a  half- 
tone negative  th^'.  lacks  contrast? 

1.  Increase  the  length  of  time  for  the 
main  exposure 

2.  Decrease  the  length  ot  time  for  the 
main  exposure 

3.  Decrease  the  temperature  of  the 
developer 

4.  Increase  the  length  of  time  for  the 
zlash  exposure 

8-9.    Blotches  on  a  halftone  negative  may  be 
caused  by  the 

1.    bellows  allowing  light  to  leak  In 
2v    screen  making  Improper  contact  with 
the  film 

3.  lack  of  uniform  Illumination 

4.  underdevelopment  of  the  negative 

8-10.    Which  condition  occurs  when  the  halftone 
film  Is  ducty? 

1.  Elongated  halftone  dots 

2.  Blurred  Image 

3.  Foggy  negative 

4.  Pinholes  In  the  negative 
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For  which  condition  of  the  negative  may  8-18. 
you  have  to  repair  the  camera  bellows? 

1.  Oblong  or  fuzry  dots 

2.  Thinness  in  corners 

3.  Flares  or  hot  spots 

4.  Blurred  image 


Learning  Objective:    Recognize  the 

equipment  and  procedures  used  t  o 

prepare  and  correct  film  that  is  used  8<-19. 

in  making  lithographic  plates. 


':8-12.    The  process  of  assembling  negatives  and 
attaching  them  to  the  layout  sheet  is 
called 

1.  fixing 

2.  stripping 

3.  step-and-repeat 

4.  gumming  the  plate 

.8-13.    The  colored  paper  used  for  stripping  acts  8-20. 
as  a  support  for  the  negative  and  as  a 

1.  guide  for  any  necessary  opaquing 

2.  straight  edge  for  engraving 

3.  mask  for  the  non-image  areas 

4.  guide  for  ruling  a  series  of  lines 

8-14.    The  guide  lines  on  the  goldenrod  are  used  8-21. 
in  the  stripping  procedure  to  accurately 

1.  position  the  film 

2.  line  up  the  offset  printing  plates 

3.  expose  t  le  plate  through  the  negatives 

4.  cut  thi*  film  to  fill  the  opening  in 
the  paper 

.  8-15.    Which  of  the  following  procedures  may  be 
accomplishea  by  the  use  of  a  light  table? 

1.  Making  corrections  on  the  film 

2.  Laying  out  the  work 

3.  Stripping  in  the  film 

4.  Doing  any  of  the  above 

8-16.    A  negative  assembly  that  is  ready  for 
printing  is  called  a 

1.  film  positive 

2.  flat 

3.  plate 

4.  run  up 

8-17.    The  process  in  which  a  lightproof  paint 

is  applied  to  a  negative  to  make  repair  8-23. 
and  corrections  is  called 

1.  fixing 

2.  intensifying 

3.  opaquing 

4.  highlighting 


8-22. 


Kt  what  point  in  the  procedure  for  making 
a  flat  is  the  opaque  generally  used  to 
correct  the  negatives? 

1.  Before  the  negative  is  mounted  on  the 
goldenrod 

2.  Before  the  goldenrod  is  masked 

3.  After  the  negatives  are  mounted  and 
the  windows  are  cut 

4.  Before  the  edges  of  the  negative  are 
cropped 

The  proper  procedure  for  applying  a 
second  coat  of  liquid  opaque  to  a  nega* 
tive  is  to  use 

1.  a  mix  that  Is  thinner  than  the  first 
coat 

2.  the  same  mix,  but  apply  it  to  the 
reverse  side  of  the  negative 

3.  the  same  mix,  but  apply  it  directly 
over  the  first  coat 

4.  a  mix  that  is  thicker  than  the  first 
and  apply  it  directly  over  the  first 
coat 

Which  of  the  following  methods  may  be  used 
to  crop  halftones? 

1.  Masking  with  goldenrod 

2.  Opaquing 

3.  Using  strips  of  red  or  black  tape 

4.  Using  any  of  the  above 

What  methods  do  you  use  to  correct  defects 
in  negatives  that  result  from  (A)  shadows 
and  (B)  reflections? 

1.  (A)  scrape  from  the  surface  of  the 
negative,  (B)  mask  out  or  cover  with 
opaque 

2.  (A)  mask  out  or  cover  with  opaque,  (B) 
scrape  from  the  surface  of  the  nega- 
tive 

3.  Both  (A)  and  (B) ,  scrape  from  the 
surface  of  the  negative 

4.  Both  (A)  and  (B) ,  mask  out  or  cover 
with  opaque 

The  quality  of  the  lines  produced  upon 
the  negative  by  an  engraving  tool  will 
depend  on  the 

1.  angle  at  which  the  tool  is  held 

2.  amount  of  pressure  applied  while 
making  the  cut 

3.  sharpness  of  the  tool  being  used 

4.  all  of  the  above 


In  the  preparation  of  a  negative  for 
stripping,  what  should  be  the  minimum 
width  of  the  margin  left  around  the  image 
on  the  negative? 

1.  1/8  in. 

2.  3/8  in. 

3.  1/2  in. 

4.  3/4  in. 


When  you  are  planning  a  layout,  the  deci- 
sion as  to  whether  to  run  a  job  more  than 
one«*up  on  a  press  depends  on 

1.  the  size  of  the  press  that  is  avail- 
able 

2.  the  length  of  the  run 

3.  the  overall  size  of  the  job 

4.  all  of  the  above  consideri^tions 

8-25.    Where  is  the  best  place  to  position  large 
solids  and  halftones  on  your  layout? 

1.  In  the  center  and  along  the  gripper 

2.  At  the  top  and  along  the  gripper 

3.  At  the  left  and  along  the  gripper 

4.  In  the  center  and  at  the  top 

8-26.    Whtch  of  the  following  devices  do  you 
use  to  align  the  goldenrod  paper  with 
the  layout  table? 
1*  Calipers 

2.  T-square 

3.  Gripper 

4.  Protractor 

8-27.    How  large  a  sheet  of  goldenrod  paper 
should  be  used  for  planning  a  layout? 

1.  Larger  than  the  press  plate  to  be 
used 

2.  Smaller  than  the  press  plate  to  be 
used 

3.  The  same  size  as  the  press  plate  to 
be  used 

4.  Large  enough  to  accomodate  the  nega- 
tives to  be  run,  but  smaller  than 
the  press  plate  to  be  used 

8-28.    The  recommended  method  of  marking  dimen- 
sions with  points  is  to 

1.  underline  them 

2.  circle  them 

3.  mark  them  with  a  soft  pencil 

4.  mark  them  with  a  hard  pencil 

8-29.  The  amount  of  space  that  you  must  allow 
for  the  cylinder  clamp  margin  is  deter- 
mined by  the 

1.  size  of  the  layout 

2.  press  used  to  run  the  job 

3.  type  of  job  being  run 

4.  placement  of  the  negatives 


8-30. 


Negatives  which  are  to  be  positioned  in 
place  on  a  flat  are  squared  up  by  refer- 
ence tu  the 

1.  gripper  edge 

2.  gripper  margin 

3.  paper  edge 

4.  center  marks 


^     Information  for  items  8-31  through  8-33: 
LI3  Neal  is  instructed  to  layout  a  flat 
for  a  standard  naval  letterhead  with  seal.  He 
will  run  the  job  on  a  10"  x  15  Multilith  press, 
and  will  use  8"  x  10  1/2"  stock. 

8-31.    Neal  uses  the  straightedge  attached  to 
the  layout  table  to  align  the  goldenrod 
paper.    After  he  fastens  the  paper  with 
clamps,  how  should  he  label  the  goldenrod? 
1^    Lower  edge  "straightedge",  right  edge 
"gripper" 

2.  Upper  edge  "straightedge",  right  edge 
"gripper" 

3.  Lower  edge  "straightedge",  left  edge 
"gripper" 

4.  Upper  edge  "straightedge",  left  edge 
"gripper" 

8-32.    Neal^^wlll  measure  down  from  the  "strai^t- 
edge"  side  of  the  paper  at  intervals  of 
1,5",  and  9".    He  will  mark  the  pape. 
at  each  of  these  intervals  with  a  ball 
point  pen.    What  does  the  line  at  the 
5"  mark  represent? 

1.  The  centerline  of  the  letteriiead 

2.  The  right  edge  of  the  seal 

3.  The  left  edge  of  the  seal 

4.  The  bottom  line  of  the  letterhead 

8-33.    After  he  has  attached  the  negatives  to 
the  goldenrod,  Neal»s  next  step  is  to 

1.  opaque  the  image  areas 

2.  cut  openings  in  the  goldenrod  for 
image  areas 

3.  scratch  the  center  of  the  negative 
on  the  emulsion  side 

4.  attach  the  flat  to  a  larger  piece 
of  goldenrod 

8-34.    Which  of  the  following  will  result  if 
the  sheet  detector  of  the  offset  press 
fails  to  operate  when  a  sheet  fails  to 
come  through? 

1.  The  press  will  stop  operating 

2.  The  blanket  will  deposit  ink  on  the 
cylinder 

3.  The  press  will  jam 

4.  The  feedboard  will  drop 

8-35.    What  is  one  advantage  of  placing  negatives 
under  the  goldenrod,  cutting  the  windows, 
and  attaching  the  negatives  along  the 
edges  of  the  windows? 

1.  There  is  less  chance  of  cutting  the 
negatives 

2.  Better  contact  between  the  film  and 
the  plate  is  provided 

3.  The  stripper  can  attach  the  negatives 
from  the  emulsion  side 

4.  It  is  not  necessary  to  fold  back  the 
goldenrod  to  position  the  negatives 
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Learning  Objective:    Determine  the 
Isposltion  methods  used  in  bookwork. 


pgr36«    Vhich  of  the  following  would  prevent  you 
1^7"         from  making  a  ••gang"  layout? 
5  V         1,    A  nuaber  of  unrelated  jobs 

2.  Jobs  of  different  si'/es 

J3.    Jobs  cannot  be  cut  out  of  the  press 
sheet  properly 
;  4.    One  of  the  jobs  has  to  be  run  two  up 

:|S^37.    For  which  of  the  following  jobs  must 
f  allowance  be  made  for  double  triaming? 

\_  -         1.    Illustrations  that  do  not  bleed 
I  '  \        2.    Negatives  that  bleed  along  the 
\  :  gripper  margin 

3.  Gang  layouts  with  bleeding  illustra- 
tions 

K  4.    All  of  the  above 

r8-38«  Which  of  the  following  devices  is  used  to 
\  ^  determine  the  order  in  which  pages  are 

to  be  placed  on  the  goldenrod  layout? 

1.    Binder's  goldenrod  layout 
tl^  2.    Imposition  chart 

3.  Four-page  layout 

4.  Conbination  layout 

Which  of  the  following  steps  will  have  to 
be  taken  if  the  stripper  attaches  the 
negatives  to  the  top  of  the  goldenrod? 

1.  The  flat  must  be  turned  over  when  the 
plate  is  exposed 

2.  The  window  areas  will  have  to  be  cut 
prior  to  attaching  the  negatives 

3.  The  windows  for  the  image  areas  *^11 
be  cut  from  the  top  of  the  goldenrod 

4.  The  negative  will  have  to  be  attached 
with  the  emulsion  side  down 

T;  8-40«    How  should  the  pages  of  the  flat  be  num* 
bered  in  relation  to  the  imposition  chart 
if  the  negatives  are  stripped  to  the  top 
of  the  goldenrod? 

1.  The  same 

2.  Reversed  from  top  to  bottom 

3.  Reversed  from  left  to  right 

4.  Reversed  from  top  to  bottom  and  from 
left  to  right 


8*41.    One  of  the  main  differences  in  back-up 
type  of  imposition  and  other  imposition 
methods  is  that  in  the  back-up  method  the 

1.  negatives  for  both  the  front  and 
back  of  pages  are  prepared  on  the 
same  flat 

2.  layouts  for  the  front  and  back  of 
pages  are  prepared  on  separate  flats 

3.  layout  sheet  is  flopped  over,  top  to 
bottom,  instead  of  left  to  right 

4.  layout  sheet  is  turned  right  to  left 
instead  of  flopped  over  top  to 
bottom 

8-42.    You  indicate  on  the  imposition  chart 

which  edge  of  the  sheet  is  to  be  fed  into 
the  rollers  of  the  folding  machine  by 
marking  the  charts  with 
•    an  X 

2.  a  series  of  ''x^'s 

3.  a  triangular  notch 

4.  a  round  notch 

8-43.    After  printing,  a  job  for  a  book  was 

folded  on  the  horizontal  centerline  and 

trimmed  on  the  vertical  centerline*  Where 

did  the  lithographer  locate  the  heads  of 

the  pages  in  his  layout? 

1.    Toward  the  horizontal  centerline 

2«    Away  from  the  vertical  centerline 

3«    Toward  the  vertical  centerline 

4.    Away  from  the  horizontal  centerline 

8-44.    What  do  the  diamond-shaped  notches  in  an 
iaq>osition  chart  represent? 
1.    The  gripper  edge 
1.    The  guide  edge 
3»    A  double  trim  allowance 
4.    A  single  trim  allowance 

8-45.    The  main  difference  between  work-and- 

turn  and  work* and«-f lop  impositions  is  in 
the 

1.  size  of  the  type  used 

2.  width  of  the  gripper  margin 

3.  speed  of  the  press  sheet  reversal 

4.  manner  in  which  the  layouts  are 
reversed 

8-46.    Which  of  the  following  should  be  used  as 
reference  points  for  all  measurements 
when  you  strip  for  bookwork? 

1.  Gripper  margin  lines 

2.  Crease  line 

3.  Press  sheet  outline 

4.  Center lines 
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8-47. 


8-49. 


8-50. 


8-51. 


Which  of  the  following  will  condensate 
for  the  tendency  of  a  signature's  pages 
to  push  out? 

1.  Allowing  more  margin  on  the  gutter 
side  and  along  the  outside  edge  of 
the  page 

Allowing  more  margin  on  the  gutter  side 
and  less  margin  along  the  outside  edge 


2. 


3. 


4. 


of  the  page 
Allowing  less  margin  on  the  gutter 
side  and  along  the  outside  edge  of 
the  page 

Allowing  less  margin  on  the  gutter 
side  and  more  margin  along  the  out- 
side edge  of  the  page 


What  is  the  purpose  of  placing  "tick" 
marks  in  the  trim  margins  of  the  press 
block? 

1.  They  nark  the  trim  line  for  the 
binderyman 

2.  They  serve  as  landnarks  for  measuring 
for  the  placement  of  negatives 

3.  They  are  used  as  fold  guides  by  the 
binderyman 

4.  They  indicate  the  amount  of  space 
between  the  trim  line  and  the  margin 
of  the  text 

How  should  the  windows  of  the  goldenrod 
be  cut  If  you  are  bleeding  illustrations? 

1.  1/8"  short  of  the  trim  line 

2.  1/8"  beyond  the  trim  line 

3.  1/4"  short  of  the  trim  line 

4.  1/4"  beyond  the  trim  line 

All  of  the  following  statements  pertaining 
to  bookwork  are  correct  except 

1.  illustrations  that  will  appear  on 
facing  pages  must  be  stripped  on  the 
same  flat 

2.  the  windows  for  an  illustration  that 
will  bleed  into  the  gutter  should  be 
cut  exactly  on  the  centerline  of  the 
fold 

3.  double  trims  are  required  when  bleed 
work  is  used  vith  gang  layouts 

4.  the  pages  may  be  cut  to  the  final  trim 
after  the  book  is  assembled 

When  you  strip  inserts  into  a  negative, 
you  should  attach  the  negative  to  a 

1.  sheet  of  goldenrod 

2.  piece  of  clear  glass 

3.  sheet  of  black  paper 

4.  metal  straightedge 


8-52. 


Learning  Objective:    Recognize  the 
methods  used  in  obtaining  registra- 
tion and  for  preparing  color  flats. 


In  the  double  printing  process,  the  two 
negatives  to  be  exposed  successively  on 
the  plate  in  exact  registration  are 
stripped  in  on  two  separate 

1.  glass  plates 

2.  goldenrod  flats 

3.  acetate  sheets 

4.  line  negatives 

Which  of  the  following  devices  is  used 
to  align  the  key  flat  with  the  second 
flat  when  pin  point  film  register  marks 
are  xised? 

1.    Hagnifying  glass 
2«  Calipers 

3.  Straightedge 

4.  Vacuum  frame 


In  items  8-54  through  8-57,  select  from  column 
B  the  registration  methods  that  are  described 
in  column  A. 


8-53. 


8-54. 
8-55. 

8-56. 
8-57. 
8-58. 


A>  Descriptions 

Difficult  for  the 
platemaker  to  use 

Drawn  with  a  pencil 
or  printed  on  the 
plate 

Used  with  large 
flats  where  close 
registration  is 
needed 


B.  Methods 

1.  Butterflies 

2.  Tick  marks 

3.  Tab  and  pin 


Crossed  lines  on  small  4.  Film  register 
pieces  of  film  marks 


The  purpose  of  the  tab  and  pin  system 
that  is  used  in  preparing  flats  is  to 
aid  in  splicing  negatives  together 

2.  indicate  the  trim  margins 

3.  aid  in  preparing  imposition  charts 

4.  obtain  close  registration 
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Which  of  the  following  procedures  is  used 
in  the  flap  method  of  double  printing  on 
film  without  the  use  of  a  vacuum  frame? 
1.    Place  the  film  on  top  of  both  flaps; 
expose  the  top  film  and  remove  it 
before  exposing  the  bottom  file 
2«    Place  the  film  on  the  bottom  and 

expose  the  bottom  flap;  then  fold  the 
top  flap  over  the  bottom  and  «»xpose 
the  two  flaps  at  the  same  time 
3.    Place  the  film  between  the  two  flaps 
and  make  the  first  exposure;  remove 
the  top  flap,  slip  the  film  under 
the  bottom  flap  and  make  the  second 
exposure 

4«    Place  the  film  on  the  top  of  the 
bottom  flap  and  make  the  first 
e:{po8ure;  then  fold  the  top  flap  over 
and  expose  the  film  again 


}:8-60*    A  film  positive  of  the  line  negative  is 

necessary  for 
J  1,    reverse  lettering 

2.    surprint in g 

3*  inserting 

4.    step-and-repeat  work 

r8-61.    A  film  positive  stripped  over  a  halftone 
C  negative  to  produce  certain  special 

'*  effects  must  always  be  larger  than  the 

negative  in  order  to 

1«    allow  the  halftone  dots  to  spread 

2.  create  a  shadow  for  registration 

3.  press  the  negative  and  plate  together 
4*    eliminate  any  shadow  or  edge 

-8-62.  When  processing  a  job  requiring  two  colors, 
;  ~  vhich  angle  of  tint  should  you  use  for 

your  strongest  color? 

1.    15  degrees 

2«    A5  degrees 

3.  75  degrees 

4.  90  degrees 


Information  for  items  8-62  through  8-66:  You 
are  running  a  job  with  four  colors.  Select 
the  color  from  column  B  that  relates  to  the 
angle  under  column  A* 


A*    Degree  Angle 
;   d-63.    15  degree  angle 
8-64 •    45  degree  angle 
8-65.    75  degree  angle 


B«  Color 

1.  Yellow 

2.  Blue 

3.  Red 


8-*67«    Cameraman  Brown  covers  the  plate  with 
goldenrod  paper,  cuts  a  window  in  the 
lower  left  hand  comer,  and  prints  a 
negative  through  this  window.    He  then 
cuts  a  window  in  the  lower  right  hand 
corner,    covers  the  rest  of  the  plate, 
and  shoots  the  negative  again  through  the 
new  window.    This  process  is  called 

1 .  work-and-turn 

2 .  s  tep-and-re  pea  t 

3.  reverse  lettering 
4«    double  printing 

8-68,    What  method  of  step-and-repeat  work  is 
being  used  if  the  platemaker,  after 
making  his  first  exposure,  moves  the 
flat  from  the  gripper  toward  the  trailing 
edge  of  the  plate  for  the  second  exposure? 
1.  Step-over 
2«    Double  burn 
3,  Step-up 
4«  Surprinting 

8-69.    Close  registration  requirements,  such  as 
in  color  register  work,  are  sometimes 
difficult  to  maintain  because  of  the 
1.    necessity  to  prepare  several  flats 
2«    need  to  use  a  special  light  table 

3.  influence  of  weather  conditions  on 
the  paper 

4.  great  detail  in  the  negatives 

8-70.    For  close  register  work  cameraman  Brown 
uses  the  method  generally  used  in  process 
work.    He  strips  the  flat  for  the  main 
color.    The  platemaker  then  prints  the 
required  number  of  master  copies  on 
separate  sheets  of  glass    or  acetate  which 
have  been  covered  with  a 

1.  blueprint  solution 

2.  goldenrod  sheet 

3.  gelatin  solution 

4.  coat  of  red  opaque 

8-71,    Masking  is  not  required  when  you  are 
preparing  flats  for 

1.  step-and- repeat  work 

2.  surprinting 

3.  reverse  lettering 

4.  film  positive  work 

8-72.    A  diazo  machine  produces 

1.  negatives  from  negatives 

2.  positives  from  positives 

3.  positives  from  negatives  and  nega- 
tives from  positives 

4.  all  of  the  above 


8-66 »    90  degree  angle 


4.  Black 


Assignment  9 


;  Pl«fe^i»^Kinq>  The  Offset  Pregg 

;   Textbook  NAVEDTRA  10452-C:    Pages  246-287 


9-2. 


9-4. 


9-5. 


learning  Objective:    Recognise  the 
types  and  characteristics  of  the 
plates  that  are  used  in  lithography. 


9-6. 


9-1. 


What  are  the  three  basic  categories  of 
plates  used  in  lithography? 

1.  Metal #  plastic,  fused 

2.  light-sensitive,  contact,  electrostatic 

3.  Surface,  deep-etched,  relief 

4.  Emulsion,  photopolyner,  electrostatic 

What  base  Material  is  used  in  making  the 
presensitized  plate? 

1.    Grained  aluminun,  zinc,  or  stainless 
steel 

Polyethylene  coated  paper 
Aluminum  foil  or  plastic-coated  paper 
Plastic  or  aluminum  with  little  grain 
or  no  grain 


9-7. 


2. 
3. 
4. 


9-8. 


What  procedure  does  a  platemaker  use  to 
produce  a  positive  working  plate  from  a 
presensitized  plate? 

1.  Exposing,  developing,  fixing, 
lacquering 

2.  Exposing,  developing,  lacquering 

3.  Exposing,  lacquering,  developing 

4.  Exposing,  applying  wipe-on  solution, 
regraining 


Which  of  the  following  coatings  is  present 
on  the  piesensitized  plates  that  are  most 
often  used  aboard  ship? 

1.  Photopolymer 

2.  Diazo 

3*    Zinc  oxide 
4.  Albumin 

One  of  the  differences  between  the  prepara- 
tion of  presensitized  and  wipe-on  plates 
is  that  in  the  wipe-on  plates  the 

plate  is  ready  for  use  immediately 
plate  must  be  regrained 
lacquer  emulsion  is  never  applied 
coating  must  be  applied  by  the 
platemaker 


9-9. 


Which  of  the  following  coatings  may  you 
use  for  wipe-on  plates? 

1.  Albumin  solution 

2.  Casein  solution 

3.  Diazo  solution 

4.  All  of  the  above 

By  which  of  the  following  methods  may  your 
prepare  a  wipe-on  plate? 

1.  Plowing  the  coating  solution  over  the 
plate 

2.  Wiping  the  coating  over  the  plate 
with  a  swab  or  cheesecloth  or 
specially-treated  cotton 

3.  Passing  the  plate  between  rollers 
which  are  revolving  in  a  tray  of 
coating  solution 

4.  By  any  of  the  above  methods 

What  electrical  action  occurs  \^en  you 
press  the  charge  button  of  the  processor 
to  charge  an  electrostatic  plate? 

1.  Stationary  discharge  wires  create  a 
negative  electrical  charge  in  the 
plate  coating 

2.  Moving  discharge  wires  pass  across 
the  plate  and  create  a  negative 
electrical  charge  in  the  coating 

3.  A  positive  electrical  charge  is 
created  in  the  coating  as  the  dis- 
charge wires  pass  over  the  plate 

4.  A  positive  electrical  charge  is 
created  in  the  coating  as  the 
plate  passes  under  the  stationary 
discharge  wires  at  the  front  of  the 
processor 

What  changes  occur  in  the  electrostatic 
plate  when  it  is  exposed? 


1. 
2. 
3. 
4. 


2. 


3. 


4. 


The  non-image  areas  of  the  plate 
are  given  a  positive  charge 
The  positive  charge  is  neutralized 
in  the  non-image  areas  of  the 
plate 

The  image  areas  of  the  plate  are 
given  a  negative  charge 
The  positive  charge  is  neutralized 
in  the  image  areas  of  the  plate 


9-10.    What  is  the  purpose  of  the  toner  in  a 
machine  that  is  used  to  process 
electrostatic  plates? 

1.  To  cover  the  non- image  area  on  the 
plate 

2.  To  form  a  barrier  coating  on  the 
plate 

3.  To  form  the  reproduced  image  on 
the  plate 

4.  To  maXe  the  plate  resistant  to 
solvents  #  acids  r  and  guxns 

9-11.    How  should  you  clean  the  electrostatic 
plate  after  use? 

1.  ^ply  developer,  press  the  transfer 
button,  and  slowly  feed  the  plate 
into  the  processor 

2.  Remove  the  image  by  rubbing  the 
plate  with  a  piece  of  cotton 

3.  Sprinkle  with  toner,  press  the  charge 
button,  and  slowly  feed  the  plate 
into  the  processor 

4.  Kemove  the  image  by  rinsing  the 
plate  in  running  water 

9-12.    What  procedure  should  you  use  to  develop 
the  plate  in  the  diffusion  transfer 
process? 

1.  Place  the  negative  against  the  plate 
and  feed  both  into  the  sd*ne  slot  of 
the  developing  machine 

2.  Feed  the  negative  and  the  plate  int.v'^ 
separate  slots  of  the  developing 
machine 

3.  Pour  the  developer  onto  the  coating 
of  the  plate  and  place  the  negative 
against  the  plate  and  the  developer 

4.  Cover  the  negative  with  developer 
and  press  the  plate  coated  side 
down  against  the  negative 

9*13.    The  developer  for  the  plate  that  is 

used  in  the  Itek  Platemaster  is  contained 
in  the 

1.  accivator  solution  in  which  the 
plate  is  placed  after  exposure 

2.  bottom  layer  of  the  polyethylene 
emulsion  that  covers  the  plate 

3.  top  layer  of  the  polyethylene  layer 
that  covers  the  plate 

4.  silver  salts  solution  that  is  applied 
to  the  surface  of  the  plate 

9<>14.    When  the  developer  is  released,  the 
non-*image  areas  of  a  photo*direct 
plate  produced  by  the  Itek  Platemaster 
is  caused  to  becotce 

1.  ink  receptive 

2.  moisture  receptive 

3.  finely  grained 

4.  dissolved  and  removed  from  the 
surface 


9-15.    The  cameraman  develops  his  Kodak  photo 
resist  plates  by 

1.  flowing  the  plates  with  solvent  in  a 
whirler 

2.  rubbing  the  plates  with  water-soaked 
cotton 

3.  feeding  negatives  and  plates  into  a 
machine  where  they  pass  through 
developing  solution  and  are  pressed 
together  by  rollers 

4.  spinning  the  plates  which  are  clipped 
into  a  developing  tray,  so  that 
developing  powder  cascades  over  the 
surfaces  of  the  plates 


In  items  9-16  through  9-19,  select  from 

column  B  the  plates  that  use  the  base  materials 

described  in  column  A. 

A.    Material         B.  Plates 

9-16.    Polyethylene-        1.  Direct-image 
coated  paper 

2.    Camera  direct 

9-17.  Photopolymer 

coated  zinc  or  3.  Kodak  photo  resist 
aluminum 

4.  Deep-etch 

9-18.    Grained  aluminum 
or  stainless 
steel 

9-19.  Plastic-coated 

paper  or  aluminum 


9-20.    Which  coating  stibstance  is  applied  to 
the  deep-etch  plate? 

1.  Casein  and  ammonium  bichromate 
solution 

2.  Organic  plastic  solution 

3.  Gum  arabic  and  ammonium  bichromate 
solution 

4.  Egg  white  and  ammonium  bichromate 
solution 

9-21.    Which  of  the  following  metals  used  in 

making  lithographic  plates  is  receptive 
to  ink  but  not  to  water? 

1.  Chromium 

2.  Copper 

3 .  Aluminum 

4.  Stainless  steel 
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I  In  items  9^22  through  9-2A,  select  from  column 
I  B  the  agent  that  is  used  in  the  developing 
)  process  of  the  plate  in  column  A. 


9-29  • 


Plate 


I 


9-22^    Multimetal  plate 

9-23.  Electrostatic 
plate 

9-24.    Dry  offset  plate 


9-25. 


9-26. 


9-27. 


9-28. 


EMC 


B.  Agent 

1.  Sodium  hydroxide 
solution  9-30* 

2.  Developiner  powder 

3.  Deep-etch  developer 

4.  Ink  and  water 


When  you  use  a  relief  plate  on  a  conven- 
tional letterpress,  what  adjustment,  in 
addition  to  the  bearers  between  the  9-31. 
plate  cylinder  and  the  blanket  cylinder, 
nust  you  make  on  the  press? 
1.    Disengage  the  ink  rollers 
2*    Tighten  the  pressure  rollers 
3»    Disengage  the  water  rollers 
4.    Tighten  the  gripper  edge  adjustment 


Learning  Objective:    Determine  the  9-32. 
procedure  used  to  process 
presensitized  plates. 


One  of  the  differences  between  tK 

conventional  zinc  or  aluminum  platt . 

and  the  presensitized  plates  is  that 

the  presensitized  plates  9-33. 

1.  have  a  thinner  metal  base 

2.  are  less  sensitive  to  light 

3.  have  an  indefinite  shelf  life 

4.  have  a  thicker  metal  base 

The  only  light  bulbs  available  are 
regular  bulbs.    To  protect  the  sensitive 
coating  on  the  plates,  you  should  cover 
the  regular  bulbs  with 

1.  goldenrod  paper 

2.  black  pa.oer 

3.  aluminum  foil 

4.  blue  tissue  paper 

The  gray  scale  that  you  printed  on  the 

plate  showed  3  as  the  highest  co«¥)letely 

solid  step  when  you  developed  the  plate. 

What  did  this  indicate?  9-34, 

1*    The  plate  was  underexposed 

2.  The  exposure  was  just  about  right 

3.  The  arc  lamp  was  turned  on  too  soon 

4.  The  plate  was  overexposed 


In  order  to  increase  your  gray  scale 
reading  by  2  steps  for  an  underexposed 
plate,  you  must  increase  the  exposure 
time  by 

1.  25  percent 

2.  50  percent 

3.  75  percent 
4*    100  percent 

When  you  have  a  plate  that  is  coated  on 
both  sides,  what  procedure  is  recomoended 
to  avoid  damaging  the  unexposed  side 
during  the  developing  process? 

1.  Wash  the  unexposed  side  with  sodium 
hydroxide  solution 

2.  Use  goldenrod  to  prevent  exposing  the 
unused  side 
Overexpose  the  plate 
Expose  and  develop  both  sides  of 
the  plate 


3. 
4. 


After  developing  the  plate,  for  what 
reason  would  you  also  cover  the  image 
with  asphaltum? 

1.  To  lengthen  the  life  of  the  plate 
To  protect  the  image  from  finger- 
prints 

To  preserve  the  plate  until  it  is 
used  several  days  later 
To  check  the  plate  for  defects 


2* 
3. 


4. 


The  3M  Company  subtract ive  plate  differs 
from  the  positive-working  plate  in  that 
during  development  of  the  subtractive 
plate,  the  lacquer  is 

1.  added  to  the  image  area 

2.  removed  from  the  image  area 

3.  removed  from  the  nonimage  area 

4.  added  to  the  nonimage  area 

The  advantage  of  the  machine  processors, 
such  as  the  MR-440,  to  develop  plates 
as  compared  to  developing  a  plate  by 
hand  is  that  the  machine  provides 

1.  faster  development 

2.  greater  economy 

3.  both  1  and  2  above 

4.  more  accurate  development 


Learning  Objective:    Determine  the 
operation,  processing  procedure,  and 
maintenance  of  the  3M  Camera 
Processor. 


What  is  the  coating  of  the  3M  Camera- 
Processor  plate? 

1.  Selenium  and  silver-halide 

2.  Silver-halide  and  zinc  oxide 

3.  Silicone  and  ammonium  bichromate 

4.  Silver-halide  and  silicone 
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.^9*35.   Hhat  it  thm  lar^ttt  plate  that  can  be 
produced  with  the  3M? 

1.  lO"  X  ir 

2.  10-  X  15- 

3.  12-  X  24- 

4.  24-  X  36- 

9*36  •    Which  caMra  conponent  bends  the  copy 
inage  90  degrees  and  causes  it  to  read 
forward  on  the  plate? 
1«    Double  concave  lenses 
2.  Prisn 
3«  Mirrors 

4«    Double  convex  lenses 

9*37 •    How  can  you  determine  that  the  roll  of 
plate  Mterial  is  almost  eapty? 
1.    By  checking  the  counter  inside  the 

small  door  at  the  back  of  the  sMgasine 
2«    By  the  sound  of  a  buster 
3«    By  checking  the  plate  counter  on  the 

control  panel 
4.    By  checking  the  plate  length  dial  on 

the  control  panel 

9*38*    Proper  focusing  of  the  3M  Caaiera-Processor 
is  dependent  upon 

1.  the  position  of  the  lensboard 

2.  the  placement  of  the  copy  in  the 
proper  rectangle  on  the  copyboard 

3.  the  position  of  the  copyteard 

4.  all  of  the  above 

9*39.  Which  positioning  of  the  bulbs  should  you 
observe  when  replacing  them  in  the  camera 
lasf>a? 

1.  roth  the  clear  window  of  the  lower 
bulb  and  the  opaque  back  of  the  upper 
bulb  face  the  copyboard 

2.  The  opaque  back  of  the  upptr  bulb 
faces  the  reflector  and  the  clear 
window  of  the  lotier  bulb 

3.  Both  the  clear  window  of  the  lower 
bulb  and  the  opaque  back  of  the 
upper  bulb  face  the  reflector 

4.  The  opaque  back  of  the  upper  bulb 
faces  the  cop^ard  and  the  clear 
window  of  the  lower  bulb  faces  the 
reflector 

9-40.    When  you  make  the  exposure*  you  may  need 
to  increase  the  exposure  time  to  do  any 

of  the  following  'Except 

1.  reduce  shadow  lines 

2.  drop  blue  fropi  the  background 
3«    broaden  thin  lines 

4«    expose  through  zips tone 


9*41*    For  which  of  the  following  purposes  is 
the  adjustable  curtain  in  the  3M 
Camera  Processor  used? 
1«    To  act  as  a  filter  to  correct  certain 
defects  in  the  copy  and  to  decrease 
the  ejq>osure  time 

2.  To  provide  light  protection  for  the 
roll  and  to  control  the  area  of 
exposure  on  the  plate  material 

3.  To  provide  a  means  of  varying  the 
contrast  and  to  con^naate  for  the 
light  intensity 

4.  To  control  the  amount  of  exposure  of 
the  plate  material  to  the  developer 
and  to  compensate  for  the  thickness 
of  oversited  originals 

9*42.  After  installing  a  new  roll  of  plate 
material  in  the  magaxine*  you  should 
prepare  the  camera  for  operation  by 

1.  exposing  the  first  10  inches  of  the 
new  roll 

2.  setting  the  plate  length  indicator 
to  the  length  normally  used  and 
turning  on  the  splice  detector  switch 

3.  swinging  ihe  magazine  into  position 
and  locking  it 

4*    doing  all  of  the  above 


9-43. 


9-44. 


9-45. 


9-46. 


After  the  plate  is  processed  through  the 
tanks^  it  is  dried  by 

1.  heated  rubber  rollers 

2.  heating  lamps 

3*    blasts  of  hot  air 
4.  squeegees 

Daily  maintenance  of  the  3M  Camera- 
Processor  consists  of  all  of  the 
following  operations  except 

1.  draining  one  quart  of  developer  and 
replacing  with  fresh  developer 

2.  changing  the  activator  solution 

3.  cleaning  the  entrance  and  exit 
rollers  with  line-free  cloth 

4.  checking  the  level  of  the  tanks 
and  replenishing  %d.th  water  if 
necessary 

The  rollers  of  the  transport  stations 
may  be  scoured  with 

1.  steel  \tool 

2.  mild  detergent 

3.  scouring  powder 

4.  nylon  scouring  pads 

How  often  should  you  lubricate  the 
mmgarine  motor  of  the  3M  Camera- 
processor? 
1«    Once  every  week 
2«    Once  each  two  weeks 

3.  Once  each  six  weeks 

4.  Once  each  six  months 
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5*47.    Hhich  plate  trouble  nay  be  caused  by  a 
dirty  lens? 
1*  ScuMdng 
2«    Bltirred  inage 
3*    Blind  plate 
4*    Crooked  iaage 


Uaming  Objective:    Recognize  the 
characteristics  of  and  the  processing 
procedure  used  with  NeUlphoto  plates. 


9-48.    What  is  the  physical  description  of  the 
Metalphoto  plates? 

1.  A  surface  composed  of  photographic 
filM  that  is  bonded  to  a  stainless 
steel  base 

2*    A  photosensitive  surface  on  a 
plastic  and  netal  base 

3.  A  light-sensitive  surface  that  is 
bonded  to  a  base  coa|>osed  of  three 
layers  of  netal 

4.  A  light-sensitive  coating  that  is 
i«pregnated  into  the  surface  of  an 
aluainua  base 

9-49.    What  types  of  containers  should  be  used 
to  store  the  processing  chemicals  for 
Metalphoto  plates? 
1*   Glass  or  Metal 

2.  Glass  or  plastic 

3.  Metal  or  plastic 

4.  Rubber  or  netal 

9-50.    Mttalphoto  plates  may  be  developed  and 
fixed  in  trays  using  the  procedure  that 
is  sinilar  to  that  used  for 
1*    sheet  film 

2.  subtractive  plates 

3.  presensitised  plates 

4.  nultiMtal  plates 

9^51.    At  what  point  in  the  processing  of  a 

Meulphoto  plate  must  stains  be  removed 
from  the  plate? 

1.  Immediately  after  the  plate  has 
been  developed 

2.  Immediately  after  the  plate  has 
been  fixed 

3.  Immediately  after  the  plate  has 
been  sealed 

4.  Before  the  plate  has  been  developed 


9-52.    ror  what  reason  are  some  offset  presses 
referred  to  as  -web-fed-  presses? 

1.  They  produce  print  from  a  relief 
plate 

2.  They  print  on  paper  fed  from  a  roll 

3.  They  were  built  by  j.  p.  Webendorfer 

4.  They  print  two  colors  on  one  trip 
through  the  press 

9-53.    -Successive  feeding-  of  sheets  differs 
from  -stream  feeding-  sheets  in  that 
in  -successive  feeding-  the  sheets 

1.  are  fed  from  a  feed  pile 

2.  travel  down  a  feedboard  to  the 
printing  unit 

3.  overlap  one  another  on  the  feedboard 

4.  have  a  slight  ^ce  separating  them 
on  the  feedboard 

9-54.    Which  feature  of  the  multicolor  press 
allows  the  press  to  print  more  than 
one  color  in  a  single  run? 
!•    TWO  or  more  inking  systems  and  one 
plate 

2.  (Me  inking  system  and  two  or  more 
plates 

3.  Two  or  aore  printing  units 

4.  One  plate  and  two  or  more  impression 
cylinders 

9-55.    An  offset  press  that  it  equipped  to  print 
on  both  sides  of  the  paper  in  a  single 
rur  is  known  as  a 
1«    Jeb  press 

2.  perfecting  press 

3.  sheet-fed  press 
4«    milticolor  press 


9-56. 


Vhich  press  uses  relief  plates  and 

thereby  eliminates  the  need  for  a 

dw^ning  system? 

!•    Perfecting  press 

2«    Milticolor  press 

3.    Web  press 

4     Dry  offset  press 


Learning  Objective:    Recognise  the 
components  of  the  printing  unit  and 
the  basic  principle  of  operation  of 
a  single-color  offset  press. 


Learning  Objective*  Recognise  charac- 
teristics of  the  kinds  of  lithographic 
printing  presses. 
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^    Zttns  9*57  throtigh  9-75  pertain  to  a 
shaet-fed,  tingle-color  offset  presn. 


9'-57- 


9-58. 


9-59. 


9*60. 


The  printing  unit  of  the  pre««  includes 
all  of  the  following  »ajor  components 
except  the 

1»    ink  fountain  and  rollers 

2.  blanket,  plate,  and  impression 
cylinders 

3.  skeleton  cylinder 

4*    water  fountain  and  rollers 

During  operation  of  the  press,  the  plate 
on  its  cylinder  contacts  (A)  the  blanket 
cylinder,  (B)  the  inking  rollers,  and 
(C)  the  daxpening  rollers.    In  %ihich 
sequence  are  these  contacts  made? 

1.  C,  B,  A 

2.  A,  B,  C 

3.  6,  C,  A 

4.  C,  A,  B 

When,  if  ever,  does  the  image  to  be 
printed  read  right-to-left  in  the 
printing  unit? 

1.  on  the  blanket  cylinder 

2.  On  the  plete 

3.  On  the  impression  cylinder 
4*  Never 

Vfhich  cylinder  prints  the  image  onto 
the  paper? 

1.  The  plate  cylinder 

2.  The  impression  cylinder 

3.  The  blanket  cylinder 

4.  The  skeleton  cylinder 


9-61. 


Uaming  objective:    Identify  components 
and  recognize  their  functions  in  the 
inking  system  of  the  offset  press. 


The  two  main  components  of  an  ink 
fountain  on  an  of fsfct  press  are  the 

1.  force  feeder  and  the  reservoir 

2.  ductor  roller  and  the  fountain 
roller 

3.  metal  fountain  roller  and  tt« 
vibrator  roller 

4.  steel  blade  and  the  metal  fountain 
roller 


^     Iteais  9-62  through  9-65  pertain  to  the 
•     relationship  of  the  inking  rollers  and 
the  route  of  the  ink  from  the  fountain  to  the 
plate.    Consider  the  following  alternatives: 

1.  ductor  roller 

2.  idler  rollers 

3.  form  rollers 

4.  vibrator  rollers 

9-62.    The  ink  is  passed  directly  from  the 
fountain  roller  to  the 

9-63.    The  image  on  the  plate  is  inked  by  the 

9-64.    Which  rollers  move  sidewise  as  they 
rotate? 

9-65.    Before  the  ink  reaches  the  oscillating 
rollers  it  is  further  broken  down  by 
the 

9-66.    The  pressman  makes  the  ink  run  heavier 
over  one  area  of  the  plate  than  over 
another  area  of  the  plate  by 

1.  adjusting  the  fountain  keys 

2.  regulating  the  ink  feed  rachet 

3.  turning  the  fountain  roller  by  hand 

4.  manipulating  tne  ink  feed  rachet 
lever 

9-67.    By  which  method  does  the  ink  feed  ratchet 
regulate  the  flow  of  ink? 

1.  By  varying  the  distance  between  the 
blade  and  the  fountain  roller 

2.  By  changing  the  speed  of  the 
fotantain  roller 

3.  By  varying  the  back  and  forth 
movement  of  the  ductor  roller 

4.  By  changing  the  speed  of  the  vibrator 
roller 


Learning  Objective:    Identify  cosponents 
and  recognize  their  functions  in  the 
dampening  system  of  the  offset  press. 


9-68.    The  dwipening  system  is  comparable  to 
the  inking  system  except  that  in  the 
former  the 

1.  water  supply  is  controlled  by  a 
ratchet  adjustment 

2.  form  rollers  contact  the  plate 

3.  ductor  and  form  rollers  are  usually 
covered  with  molleton 

4.  water  is  transferred  from  the 
fountain  roller  to  the  ductor  roller 
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9-69,    Mhich  daapMing  systen  roXXer  mtkes 
direct  contact  with  the  pXate? 
X,    Form  roXXer 

2.  IHictor  roXXer 

3.  Fountain  roXXer 

4.  Distributor  roXXer 

9-70,    The  distribution  and  flow  of  water  in  the 
<JM«>«ning  system  nay  be  controXXed  by 
any  of  the  foXXowing  nethods  except 
X.    governing  the  rotation  of  the  fountain 
roXXer  with  a  ratchet  adjustnent 

2.  controXXing  the  suppXy  of  water  in 
XocaX  areas  by  the  use  of  water  stops 

3.  controXXing  the  aaount  of  tine  the 
ductor  contacts  the  fountain  roXler 
hy  adjusting  a  screw  or  cam 

4.  governing  the  soXution  f  Xow  by 
Adjustment  keys  and  netaX  bXade 

9-7X.    The  suggested  way  of  preventing  moistening 
troubXes  caused  by  switching  from  one 
type  of  pXate  to  another  is  to 
X.    keep  a  separate  set  of  dast>eners 
for  each  type  of  pXate 

2,  repXace  the  cXoth  covering  of  the 
dampener  roXXers  with  Tef Xon  covering 

3,  wash  the  dampeners  between  runs  of 
different  types  of  pXates 

4,  keep  a  separate  set  of  ini^cing  rolXers 
for  each  type  of  pXate 


9-72.    Why  are  dampener  form  roXXers  in 

shops  covered  with  paper  covers  instead 
of  cXoth  covers? 

X.    Paper  covers  are  more  econonicaX  and 
usuaXXy  stay  cXean  Xonger 

2.  Paper  covers  nore  unifomXy  contact 
the  pXate  and  remain  cXean  Xonger 

3.  Paper  covers  are  interchangeabXe  with 
cXoth  covers  and  are  more  durabXe 

4.  Paper  covers  »*ye  better  contact  with 
the  pXate  and  are  easier  to  instaXX 

9-73.    Assume  that  a  daii9>ener  form  roXXer  is  two 
feet  Xonq  and  three  inches  in  diameter. 
What  Xength  shouXd  you  cut  the  parchment 
strip  to  cover  the  roXXer? 
X.    XX  X/2  feet 

2.  X2  feet 

3.  X3  feet 

4.  X4  X/2  feet 

9-74.    After  you  wrap  the  dampener  form  roXler 
with  a  paper  strip  cover,  you  shouXd 
fasten  the  ends  of  the  strip  with 
X*  drawstrings 

2.  rubber  bands 

3.  rubber  cement 

4.  ceXXuXose  tape 

9-75.    To  increase  the  effectiveness  of  the 
fountain  soXution,  you  may  modify  the 
soXution  by  adding 
X.    phosphoric  acid 

2.  ammonium  dichromate 

3.  gum  arabic  soXution 

4.  anhydrous  grain  aXcohoX 
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Assignment  10 

Thft  Offset  Press  (continued):  The  Hultilith  125U  Press 
Textbook  NAVEDTRA  10452-C:    Pages  288-332 


Learning  Objective:    Determine  pro- 
cedures of  mounting  the  blanket  and 
the  plate  on  their  respective  cylln- 
ders»  obtaining  the  pressure  between 
the  blanket  and  plate»  and  position- 
ing the  image  on  the  paper. 


Items  10-1  through  10-28  continue  the 
*     discussion  of  a  sheet-fed,  single-color 
offset  press. 

10-1.   What  thickness  of  overpacking  does  the 
preisman  use  to  obtain  the  recommended 
"squeeze"  for  presensitized  plates  on  the 
smaller  presses? 

1.  0.001  inch 

2.  0.002  inch 

3.  0.003  inch 

4.  O.OOA  inch 

10-2.    Assume  that  the  undercut  section  of  the 
plate  cylinder  and  the  undercut  section 
of  the  blanket  cylinder  totals  0.007  inch. 
The  average  "miked"  thickness  of  the 
blanket  is  0.002  inch,  and  the  average 
••miked"  thickness  of  the  plate  is  0.004 
inch.    To  obtain  the  recommended  printing 
pressure  of  0.003  inch  on  the  larger  press, 
how  much  packing  should  you  add  to  the 
plate  and/or  blanket  cylinders? 

1.  0.001  inch 

2.  0.002  inch 

3.  0.003  inch 
A.    O.OOA  inch 

10-3.    Which  of  the  following  dimensions  of  the 
blanket  should  you  measure  to  determine 
that  the  blanket  is  square? 

1.  Both  side?,  the  leading  edge,  and 
the  trailing  edge 

2.  The  trailing  edge  and  one  side  of  the 
blanket 

3.  The  two  diagonals  across  the  blanket 

4.  The  two  sides  of  the  blanket 


10-4.    Assume  that  you  have  attached  the  clamp 

bars  to  the  blanket,  measured  the  blanket, 
and  determined  the  amount  of  packing  that 
you  need.    What  is  your  next  step  when 
you  attach  the  blanket  to  the  blanket 
cylinder? 

1.  Attaching  the  clamp  bar  of  the  leading 
end  to  the  cylinder  reel  rod 

2.  Inserting  tha  clamp  bar  of  the  tall 
end  under  the  locknuts  of  the  grlpp^r 
edge  of  the  cylinder 

3.  Inserting  the  clamp  bar  of  the  leading 
end  under  the  locknuts  of  the  grlpper 
edge  of  the  cylinder 

4.  Attaching  the  clamp  bar  of  the  tall 
end  to  the  cylinder  reel  rod 

10-5.    Before  mounting  the  plate  around  the 

plate  cylinder,  the  pressman  determines 
the  amount  of  underpacklng  required  by 
measuring  the  thickness  of  the  plate  with  a 

1.  micrometer 

2.  ruler 

3.  feeler  gauge 

4.  caliper 

10-6.    Mounting  the  plate  on  the  plate  cylinder 
differs  from  mounting  the  blanket  on  the 
blanket  cylinder  in  that  when  you  mount 
the  plate  you 

1.  rotate  the  cylinder  by  hand  or  by 
inching  the  press  to  draw  the  plcte 
around  the  cylinder 

2.  place  the  packing  under  the  plate 
before  you  rotate  the  cylinder 

3.  draw  the  plate  taut  around  the 
cylinder  by  tightening  the  tall  edge 
of  the  plate 

4.  attach  the  top  edge  of  the  plate  Into 
the  upper  clamps  of  the  cylinder  gap 


10-7.    Coaponents  on  the  presa  that  you  nay 
«dju8t  to  compensate  for  a  slightly 
faulty  positioning  of  the  image  on  the 
paper  include 

1.  the  plate 

2.  the  plate  cylinder 

3.  the  feedboard  guide  or  the  side 
registering  device 

all  of  the  above 

10-8.    Which  of  the  following  cylinders  is 

ecuipped  with  automatic  grippers  and  is 
sometimes  called  the  "back"  cylinder? 

1.  Plate  cylinder 

2.  Blanket  cylinder 

3.  Impression  cylinder 
^*    Skeleton  cylinder 


Learning  Objective:    Determine  func- 
tions  and  adjustment  procedures  of 
components  in  the  feeder  unit  and 
the  delivery  unit  of  the  offset  press 


10-9.    Which  of  the  following  components  of  an 
offset  press  is  actuated  from  the  controJ 
panel  and  operates  independently  of  the 
rest  of  the  press? 

1.  Delivery  grippers 

2.  Vacuum  pump 

3.  Ink  fountain  roller 

4.  Water  ductor  roller 

O-IO.    As  the  sheet  of  paper  moves  from  the  feed 
table  to  the  impression  cylinder,  it  is 
controlled  by  (A)  forwarding  rollers.  (B) 
suction  feet.  (C)  front  guides,  (D)  con- 
veyor tapes,  and  (E)  a  side  guide.  In 
which  sequence  does  the  sheet  come  in 
contact  with  these  components  of  the 
feeder  unit? 

A,  D,  C,  E 
2  B,  D,  C,  E,  A 
3.  D.  A,  E,  C,  B 
^.    3.       A.  D,  C 


Which  components  of  the  feeder  unit  serve 
as  a  guide  when  the  paper  stock  is  loaded 
and  also  steady  the  paper  when  it  feeds 
into  the  press? 

1.  Forwarding  rollers 

2.  Front  guides 

3.  Piling  bars 

4.  Sucker  feet 


10-17. 


10^12.    Why  should  you  fan  each  lift  of  stock 
es  you  load  :he  feed  table? 

1.  To  aerate  the  sheets 

2.  To  straighten  the  shee«:s 

3.  To  check  for  defective  sheets 

^.    To  estimate  the  number  of  sheets 

^      For  items  10-13  through  10-16  use  the 
following  alternatives: 

1.  Forwarding  rollers 

2.  Pile  height  governor 

3.  Sucker  feet 
^.  Caliper 

10-13.    If  the  separator  fingers  are  improperly 
adjusted,  they  nay  interfere  with  the 
operation  of  the 

10-14.    Damage  to  the  blanket  or  jamming  of  the 
press  by  double  sheets  is  prevented  by 
the  action  of  the 

10-15.    The  speed  of  elevation  of  the  feed  table 
is  controlled  by  the 

10-16.    The  sheets  will  tend  to  feed  crooked  as 
a  result  of  unequal  pressure  of  the 

For  what  reason  do  some  pressmen  attach 
brushes  to  the  holddown  rods? 

1.  To  prevent  the  buildup  of  static 
electricity 

2.  To  prevent  the  paper  from  bouncing 
as  it  hits  the  front  guides 

3.  To  prevent  the  sucker  feet  from 
picking  up  more  than  one  sheet  from 
the  feed  pile 

A.    To  reduce  the  wear  of  the  tapes  as 
they  contact  the  holddown  rods 

10-18.    What  relationship  between  image  and  sheet 
results  when  the  pressman  moves  the  front 

SlJnder'r''^'  '"'^  ^"P""^- 
1.    The  image  prints  lower  on  the  paper 

The  image  prints  to  the  right  on 

the  paper 

3.    The  image  prints  higher  on  the  paper 
The  image  prints  to  the  left  on  the 
paper 

10-19.    To  ensure  proper  registration,  about  how 
tar  is  each  sheet  moved  sidewise  by  the 
side  guide?  ^ 

1.  1/4  of  an  inch 

2.  1/8  of  an  inch 

3.  2/1000  of  an  inch 
A.    4/1000  of  an  inch 
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;i0-20.  Which  action  is  initiated  by  the  sheet 
\V  detector  finger  to  prevent  the  blanket 

from  printing  on  the  impression  cylinder 
when  a  sheet  fails  to  feed  through? 
1.    Stopping  the  press 
^  2.    Stopping  the  sheet  feeder 

3.  Tripping  off  the  dampening  system 

4.  Tripping  off  the  ink  and  the 
impression 

:iO-21*    The  number  of  sets  of  delivery  grippers 
on  a  press  is  determined  by  the 

1.  speed  of  the  press  and  the  distance 
between  the  impression  cylinder  and 
the  feeder  platform 

2.  distance  between  the  impression 

>  cylinder  and  the  delivery  platform 

:\  and  the  speed  of  the  press 

3.  speed  of  the  press  and  the  size  of 
y  the  press 

I  4,    distance  between  the  blanket  cylinder 

^  and  the  delivery  platform  and  the 

speed  of  the  press 


Learning  Objective:    Recognize  the 
steps  of  preparing  and  operating 
the  offset  press* 


10-22,    By  which  method  should  you  ink  the  press 
when  preparing  to  run  a  job  on  it? 

1.  Run  the  press  and  distribute  ink 
from  the  can  evenly  along  the  ink- 
ing rollers 

2.  Pour  the  ink  from  the  can  into  the 
ink  fountain 

3.  Take  the  ink  from  the  can  and  work 
it  out  with  a  palette  knife  along 
the  length  of  the  ink  ductor  roller 

4.  Remove  the  ink  from  the  can,  work  it 
out  with  a  palette  knife  on  stone 

or  glass,  and  distribute  it  in  the 
ink  fountain 

10-23.    During  the  makeready  procedures,  what 

should  you  do  next  after  you  distribute 
ink  and  water  over  the  rollers? 

1,  Mount  the  plate 

2,  Set  the  feeder 

3,  Print  the  trial  sheet 

4,  Mount  and  clean  the  blanket 

10-24.    Approximately  how  many  waste  sheets  are 
inserted  among  the  top  sheets  of  the 
paper  stack  for  use  in  the  makeready 
operation? 

1.  4  or  5 

2.  10  to  25 

3.  30  to  40 

4.  60  to  100 


10-25.    At  what  instant  does  the  pressman  throw 
on  the  impression  to  print  a  trial  sheet? 

1.  When  the  impression  cylinder  grippers 
grasp  the  sheet 

2.  As  the  sheet  touches  the  front  guides 

3.  As  the  sheet  contacts  the  forwarding 
roller 

4.  When  the  feeder  sucker  lifts  the 
sheet  from  the  stack 

10-26.    Which  of  the  following  components  may  be 
adjusted  to  straighten  an  image  that 
prints  slightly  crooked  on  the  trial 
sheet? 

1.  Caliper 

2.  Side  guides 

3.  Front  guides 

4.  Delivery  joggers 

10-27.    The  pressman  checks  the  register  of  the 
printing  job  by 

1,  watching  the  printed  line  along  the 
edge  of  the  delivery  stack  while  the 
press  is  running 

2.  removing  a  sheet  during  the  run  and 
measuring  the  distance  between  the 
register  mark  and  the  top  of  the  sheet 

3.  stopping  the  press  and  comparing  a 
printed  sheet  against  the  image  on 
the  plate 

4,  stopping  the  press  and  fanning  several 
of  the  top  sheets  to  see  if  the 
register  marks  are  aligned 

10-28.    In  what  order  should  you  use  cleaning  and 
storing  materials  on  a  plate  after  the 
job  is  completed? 

1.  Ai,?haltum,  gum  arable,  and  solvent 

2.  Gum  arable,  solvent,  and  asphaltum 

3.  Solvent,  asphaltum,  and  gum  arable 

4.  Gum  arable,  asphaltuji,  and  solvent 


Learning  Objective:  Distinguish 
between  safe  and  unsafe  practices 
around  the  offset  press. 


^      Items  10-29  through  10-40  are  to  be 

judged  either  True  (a  safe  practice)  or 
False  (an  unsafe  practice)  based  on  the  following: 
LI2  Dean  is  an  experienced  operator  of  an  ATF 
Chief  20A  press  and  is  responsible  for  the  press 
and  the  shop  area  surrounding  it. 

10-29.    At  the  beginning  of  the  day.  Dean  inspects 
t^e  oil  drip  pans  and  packs  them  wirh 
cotton. 
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10-32. 


10-33. 


10-30.    Dean  picks  up  the  pa^er  Utter  from  the 
floor  and  tosses  it  into  the  metal  ra« 
container.  * 

10-31.    While  oiling  the  press.  Dean  spills  oil 
on  the  floor.    He  wipes  it  up  with  a 
rag  and  puts  the  oily  rag  into  the 
waste  paper  container. 

Dean  has  supplemented  the  operating 
instructions  on  the  nearest  fire  extin- 
guisher with  instructions  on  how  to 
report  a  fire. 

Dean  rolls  up  his  shirt  sleeves,  puts  on 
his  apron,  and  ties  the  apron  strings 
very  tight  around  his  waist. 

10-34.    After  he  mounts  the  plate.  Dean  puts  the 
ratchet  wrench  in  his  hip  pocket  for 
convenience. 

10-35.  Dean  assures  himself  that  all  of  the 
safety  guards  are  in  place  Before  he 
starts  the  press. 

10-36.    He  cums  on  the  press  after  making 

certain  that  everyone  is  in  the  clear. 

10-37.    The  sheets  begin  to  jam  in  the  press. 

Dean  reaches  across  the  operating  press 
and  quickly  adjusts  the  caliper  to 
correct  the  malfunction. 

10-38.    When  the  job  run  is  completed  at  the  end 
of  the  day.  Dean  stops  the  press,  removes 
the  ink,  and  cleans  the  ink  fountain  with 
a  small  amount  of  solvent. 


10-39. 


10-40. 


He  lights  a  cigarette,  raises  the 
window,  and  begins  cleaning  the  blanket 
with  solvent. 

Dean  makes  a  very  detailed  inspection  of 
the  press  and  area  and  carefully  cleans 
the  blanket  and  impression  cylinder 
after  he  has  completed  a  run  of 
classified  material. 


In  items  10-41  through  10-44, 
column  B  a  cause  of  the  press 
column  A. 

A.    Press  Difficulty 
10-41.    Impression  gray 

10-42.  Misregister 


10-43.    Ink  impression 
too  heavy 


10-44.  Plate  does  not 
print  unevenly 
on  blanket 


select  from 
difficulty  in 

_B.  Cause 

1 •  Image 

twisted  on 
plate 

2.  Water  and 
ink  distri- 
bution 
unbalanced 

3.  Too  much 
water 

4.  Insufficient 
water 


In  items  10-45  through  10-48,  select  from 
column  B  the  remedy  which  corrects  one  cause  of 
the  press  difficulty  in  column  A. 

A.  Press  Difficulty       B.  Remedy 


10-45.    Ink  offsets  from  one 
sheet  onto  the  back 
of  another 

10-46.    Ink  impression  too 
heavy 

10-47.    Image  does  not  print 
on  paper 

10-48.    Plate  not  inked 
uniformly 


1.  Increase 
amount  of 
water 

2.  Adjust  pres- 
sure between 
blanket  and 
impression 
cylinder 

3.  Add  drier  to 
the  ink 

4.  Aajust  dampener 
form  roller 


Learning  Objective:  Recognize 
causes  and  remedies  of  offset 
press  difficulties. 


Learning  Objective:    Describe  the 
various  components,  operating  pro- 
cedures, and  adjustment  require- 
ments of  the  Multilith  1250  press. 
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10-49.    What  is  the  speed  range  of  the  Multilith  10-56. 


10-50. 


10-51. 


10-52. 


10-53. 


10-54. 


1.  500  to  1500 

2.  1000  to  2000 

3.  2000  to  4000 


10-55. 


impressions  per  hr 
impressions  per  hr 
impressions  per  hr 


4.    4500  to  9000  impressions  per  hr 

Which  of  the  following  controls  on  the 
Multilith  press  operates  the  printing 
unit? 

1.  The  single  lever  control 

2.  The  machine  switch 

3*    The  speed  control  knob 
4.    The  repelex  controls 

How  many  dampenf.tig  rollers  are  in  the 
dampening  system  of  the  Multilith  press? 

1.  One 

2.  TWo 

3.  Three 

4.  Four 

Which  of  the  following  rollers  in  a 
Multilith  dampening  system  contacts  the 
plate? 

1.  Rider  roller 

2.  Form  roller 

3.  D«Jctor  roller 

A.    Knurled  metal  fountain  roller 

One  way  to  decrease  the  amount  of  water 
fed  to  the  dampening  system  is  to  move 
the 

1.  feed  control  lever  toward  the  feed- 
er end  of  the  press 

2.  fountain  roller  speed  lever  to  the 
right 

3.  feed  control  lever  toward  the 
delivery  end  of  the  press 

4.  fountain  roller  speed  lever  to  the 
left 

One  method  you  may  use  to  increase  the 
supply  of  water  to  the  dampening  system 
for  short  periods  is  to 

1.  increase  the  accelerations  of  the 
ductor  roller 

2.  increase  the  water  level  in  the 
fountain 

3.  rotate  the  fountain  roller  by  turn- 
ing a  knob 

4.  push  the  fountain  roller  speed 
control  lever  toward  the  feeder 


10-57. 


10-58. 


10-59. 


10-60. 


10-61. 


10-6: 


ERIC 


At  the  beginning  of  a  run,  in  which 
order  does  the  operator  set  the  fountain 
keys  to  regulate  the  thickness  of  the 
film  of  ink? 

1.  From  the  left  side  of  the  fountain 
to  the  right  side 

2.  From  the  middle  of  the  fountain 
toward  each  side  of  the  fountain 

3.  From  each  end  of  the  fountain  toward 
the  middle 

4.  From  the  right  side  of  the  fountain 
to  the  left  side 
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The  blanket  on  a  Multilith  press  is 
tightened  by  means  of 

1.  a  reel  ratchet  and  pawl 

2.  thumbscrews 

3.  clamp  bars  and  quoin  locks 

4.  clamp  screws  and  locknuts 

Which  type  of  plates  does  the  Multilith 
use? 

1.  Plastic 

2.  Metal  plates 

3.  Paper  plates 

4.  Any  of  the  above 

To  square  the  image  with  the  paper,  you 
straighten  the  plate  on  a  Multilith  press 
with  lateral  adjustment  by  turning  the 

1.  thus^screws  in  the  same  direction 

2.  adjusting  screws  in  opposite  direc- 
tions 

3.  thumbscrews  in  opposite  directions 

4.  adjusting  screws  in  the  same 
direction 

After  the  undercut  section  of  the  plate 
cylinder  has  been  loosened,  you  may 
lower  the  image  by  turning  the 

1.  handwheel  counterclockwise 

2.  notched  adjusting  screw  clockwise 

3.  handwheel  clockwise 

4.  notched  adjusting  screw  counter- 
clockwise 

Which  of  the  following  Multilith  feeder 
components  should  be  adjusted  first? 

1.  Left  side  guide 

2.  Piling  bars 

3.  Stationary  guide 

4.  Feed  table  height 

After  running  several  test  sheets 
through  the  press,  you  decide  that  the 
right  margin  should  be  slightly  increas- 
ed.   How  do  you  accomplish  this  adjust- 
ment after  stopping  the  press? 

1.  Move  tl.e  stationary  guide  to  the 
right 

2.  Turn  the  micrometer  disk  clockwise 

3.  Rotate  the  micrometer  disk  counter- 
clockwise 

4.  Move  the  left  front  guide  to  the 
left 

,    Between  which  two  components  is  the 
paper  held  in  place  on  the  feedboard  of 
the  Multilith? 

1.  Stationary  side  guide  and  the 
front  guides 

2.  Left  side  guide  and  the  front  guides 

3.  Paper  retainer  and  the  left  side 
guide 

4.  Left  side  guide  and  the  stationary 
side  guide 


10-63.  Which  feed  table  component  is  adjusted 
to  agre6  with  the  scale  setting  of  the 
left  side  guide? 

1.  Right  piling  bar 

2.  Left  paper  support 

3.  Left  piling  bar 

4.  Pile-height  control  bar 

10-64.    Which  feed  table  component  may  be 

reversed  to  provide  better  sheet  con- 
trol of  short  stock? 

1.  Left  stack  guide 

2.  Back  paper  stop 

3.  Right  stack  guide 

4.  All  of  the  above 

10-65.    Where  should  the  blower  holes  be  posi- 
tioned  in  relation  to  the  top  of  the 
paper  stack? 

1.  Bottom  hole  just  above  the  top  of 
the  stack 

2.  Top  hole  just  below  the  top  of  the 
stack 

3.  Top  hole  just  above  the  top  of  the 
stack 

4.  Middle  hole  just  above  the  top  of 
the  stack 

10-66.    Which  combination  of  adjustments  should 
you  make  for  running  lightweight  stock 
on  the  Multilith? 

1.  Move  blower  tubes  to  the  back  posi- 
tion,  set  the  separator  fingers  for 
maximum  extension,  and  turn  the 
suction  adjusting  knob  clockwise 

2.  Uave  the  blower  tubes  in  the  front 
position,  set  the  separator  fingers 
for  maximum  extension,  and  turn  the 
suction  adjusting  knob  clockwise 

3.  Move  blower  tubes  to  the  back  posi- 
tion, set  the  separator  fingers  for 
maximum  extension,  and  turn  the  suc- 
tion  adjusting  knob  counterclockwise 

4.  Move  blower  tubes  to  the  back  posi> 
tion,  remove  the  separator  fingers, 
and  turn  the  suction  adjusting  knob 
clockwise 


10-67 


What  preparation  do  you  make  when  you 
set  the  multiple  sheet  detector  on  the 
Multilith? 

1-    Lowering  the  feed  table 

2.  Turning  on  the  press 

3.  Turning  on  the  vacuum 

4.  All  of  the  above 


10-68.    As  the  paper  passes  through  the  press, 
it  moves  from  the 

1.  lower  rollers  to  the  pullout  rollers  . 
to  the  conveyor  tapes 

2.  pullout  rollers  to  the  lower  rollers 
to  the  conveyor  tapes 

3.  conveyor  tapes  to  the  pullout  rollers 
to  the  lower  rollers 

4.  pullout  rollers  to  the  conveyor 
tapes  to  the  lower  rollers 

10-69.    What  removable  equipment  for  sheet  con- 
trol of  short,  heavy  stock  is  found  in 
most  Multilith  presses? 

1.  Form  rollers 

2.  Skid  rollers 

3.  Feed  rollers 

4.  Pullout  rollers 

10-70.    What  component  of  the  press  controls  the 
timing  of  the  feed  rollers  and  the 
front  guides? 

1.  The  blanket  cylinder 

2.  The  impression  cylinder  grippers 

3.  The  cam  bands 

4.  The  stop  plates 

10-71.    What  adjustment  is  probably  needed  when 
the  sheets  of  paper  flutter  through 
the  delivery  end  of  the  press? 

1.  The  cam  band  should  be  advanced 

2.  The  front  guides  should  be  tightened 

3.  The  feed  roller  should  be  engaged 

4.  The  cam  band  should  be  retarded 

10-72.    The  detent  pawl  is  used  to 

1.  actuate  the  automatic  counter 

2.  throw  on  the  impression 

3.  bring  the  plate  into  contact  with 
the  blanket 

4.  do  both  1  and  2  above 

10-73.    Through  which  rollers  on  the  press  do 
the  sheets  pass  when  they  leave  the 
inpression  cylinder? 

1.  The  tape  rollers 

2.  The  skid  rollers 

3.  The  ejector  -  Uers 

4.  The  pullout  oilers 

10-74.    What  device  is  used  to  remove  static 
electricity  from  paper  leaving  the  • 
delivery  system? 

1.  Ejector  rings 

2.  Tinsel  strips 

3.  Steel  strips 

4.  Copper  wire  brushes 
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Assignment  11 

^-the  Multlllth  1250  Press  (contlnuted) ;  The  A,  B,  Dick  Offset  Duplicator.  Model  350; 
^'The  ATF  Chief  20  and  20A  Presses 

^Textbook  NAVEDTRA  10452-C:    Pages  332-352 


Learning  Objectives:  Recognize 
adjtistments  necessary  to  Improve 
the  quality  of  work  or  to  correct 
a  malfunction. 


JVll-l.    Which  of  the  following  factors  determine 
the  frequency  that  adjustments  should  be 
made  on  your  Multlllth  press? 
1«    Monthly »  on  a  regular  basis 
2*    Only  when  you  are  certain  adjustments 
are  needed 

3,  After  the  press  has  operated  a  particu- 
lar number  of  hours 

4«    On  a  regular  basis >  as  described  In 
the  operating  manual  for  your  press 

11*2*    What  testing  devices  are  used  to  check  the 

pressure  on  both  the  feed  roller  and  the         11-  8. 

dampener  form  roller? 

1,    Strips  of  paper 

2«    A  full  sheet  of  20  pound  paper 

3«    A  piece  of  tinsel 

4.  A  spare  cylinder  blanket 

0    Use  the  following  alternatives  for  Items         11-  9* 
11-3  through  11-6  which  describe  adjust- 
aents  that  a  thoroughly  qualified  Multlllth 
operator  may  make* 

1,  Turn  the  eccentric  shaft  adjustment 
counter  clockwise 

2,  Push  the  eccentric  bearing  In  as  far 
as  It  will  go 

3,  Turn  the  eccentric  shaft  clockwise 

4,  Adjust  the  operating  control  lever  11-10- 

11-3*    Which  adjustment  reduces  the  end  play  of 
the  Ink  roller? 

11-4,    What  adjustment  does  the  operator  make  to 
Increase  the  pressure  between  the  plate 
and  the  blanket  cylinder? 

11-5.    How  would  you  Increase  the  pull  on  the  far 
end  of  an  Ink  roller? 

11-6 •    Which  adjustment  decreases  the  overall 
tension  of  the  dampener  form  roller? 


11-  7,    Sheets  are  coming  off  the  press  with 
light  printing  on  the  far  side  of  the 
sheet*    In  which  direction  does  the  press 
operator  move  the  leveling  sector  pointer 
to  correct  this  condition? 

1,  Toward  the  "?ower"  mark 

2,  Toward  the  "decrease"  mark 

3,  Toward  the  "increase"  mark 

4,  Toward  the  "raise"  mark 


Learning  Objective:    Determine  the 
periodic  Inspection  necessary  to 
carry  out  an  effective  maintenance 
program. 


How  frequently  shouX''  the  form  roller 
bearings  be  greased? 

1.  Dally 

2.  Weekly 

3.  Monthly 

4.  Quarterly 

When  cleaner  sheets  are  used  to  clean  a 
Multlllth  press,  the  Ink  form  rollers  are 
dropped  on  the  cylinder  and  the  press  Is 
run  vhlle  the  pressman 

1.  squeegees  off  the  thinned  Ink  Into 
a  metal  pan 

2.  cuts  the  Ink  off  with  a  rubber  blade 

3.  pours  solvent  over  the  rollers 

4.  pours  water  over  the  rollers 

In  what  order,  from  first  to  last,  are 
the  Ink  rollers  replaced  after  they  have 
been  cleaned? 

1.  Upper  distributing  roller.  Idler 
rollers,  form  rollers,  and  ductor 
roller 

2.  Form  rollers,  upper  distributing 
roller,  ductor  roller,  and  Idler 
rollers 

3.  Ductor  roller,  form  rollers,  upper 
distributing  roller,  and  Idler 
rollers 

4.  Form  rollers,  ductor  roller.  Idler 
rollers,  and  upper  distributing 
roller 
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ii-ii* 


11-12. 


11-13 • 


11-14. 


11-15. 


Which  of  the  following  parts  should  be 
periodically  soaked  in  blanket  wash? 
1»    Molleton-covered  dampeners 
2»    Conveyor  tapes 

3.  The  ink  fountain 

4.  Vacuum  pump  filters 

Which  of  the  following  solutions  is  used 

to  preserve  metal  plates? 

1*    Gum  arable 

2.  Lithotine 

3*  Detergent 

4 »  Counteretch 

Which  of  the  following  feeder  components 
may  be  removed  when  extra  heavy  stock  is 
run  through  the  press? 

1 .  Caliper 

2.  Upper  feed  roller 

3.  Right  side  guide 

4.  Separator  fingei- 


11-16. 


11-17, 


Learning  Objective:  De.armine 
the  operational  controls  and 
characteristics  of  the  A.  B. 
Dick  Offset  Duplicator, 
Model  350. 


11-18. 


Items  11-14  through  11-38  pertain  to  the 
A.  B.  Dick  Offset  Duplicator,  Model  350. 

The  printing  unit  of  the  A»  B.  Dick  press 
differs  from  the  printing  unit  of  the 
Multilith  1250  in  that  the  former 
printing  unit  has 

1.    one  common  fountain  for  both  the  ink 
and  the  fountain  solution 
only  one  plate  cylinder,  one  impres- 
sion cylinder,  and  one  blanket 
one  set  of  form  rollers  for  the  ink 
and  the  fountain  solutions 
a  separate  set  of  rollers  for  the  ink 
and  the  fountain  solutions 


11-19. 


2. 


3. 


4. 


11-20. 


You  push  the  activator  lever  of  the  late 
model  A.  B.  Dick  press  to  the  "feed" 
position.    What  happens  to  the  lever  when 
you  release  it? 

1.  It  automatically  returns  to  the 
"neutral"  position 

2.  It  automatically  returns  to  the  "ink" 
position 

3.  It  remains  in  the  "feed"  position 

4.  It  automatically  recurns  to  the 
"image"  position 


What  combination  of  control  settings  on 
the  A.  B.  Dick  Offset  Duplicator,  Model 
350,  are  made  to  get  the  proper  printing 
operation  with  the  press? 

1.  The  paper  feed  control  lever  in  the 
lowered  position  and  the  operation 
control  lever  in  the  "ink"  position 

2.  The  paper  feed  control  lever  in  the 
raised  position  and  the  operation 
control  lever  in  the  "image"  position 

3.  The  paper  feed  control  lever  in  the 
lowered  position  and  the  operation 
control  lever  in  the  "image"  position 

4.  The  paper  feed  control  lever  in  the 
raised  position  and  the  operation 
control  lever  in  the  "ink"  position 

What  is  the  purpose  of  lever  "C"  on  the 
press  shown  in  figure  13-5  of  the 
textbook? 

1.  To  momentarily  increase  the  ink 
supply  on  the  fountain  roller 

2.  To  control  the  paper  feed  through 
the  press 

3.  To  move  the  ink  form  rollers  into 
contact  with  the  plate  cylinder 

4.  To  permit  a  build  up  of  the  image 
'>n  the  blanket  before  sheets  are 
red  through  the  press 

Which  aquamatic  unit  roller,  if  any, 
requires  a  molleton  or  paper  cover? 
1 •  None 

2.  Fountain  roller 

3.  Ductor  roller 

4.  Oscillating  roller 

Maximum  water  supply  for  the  aquamatic 
unit  is  provided  by  setting  the  regulat- 
ing lever  at  No. 

1.  15 

2.  25 

3.  35 

4.  45 

What  is  the  purpose  of  the  aquamatic 
lock-out  latch  on  the  late  model  of 
the  press? 

1.    To  prevent  the  form  rollers  from 
contacting  the  plate 
To  regulate  the  amount  of  water 
being  supplied  to  the  form  rollers 
To  prevent  extra  water  from  backing 
into  the  inking  system  when  the  press 
is  turned  backwards 
To  free  the  aquamatic  ductor  roller 
when  the  press  is  turned  off 


2. 
3. 
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In  addition  to  bending  or  creasing  the  11-28. 
plate 9  what  adjustment  do  you  make  when 
mounting  a  metal  plate  on  the  plate 
cylinder? 

1.  Reduce  the  spring  tension 

2.  Tighten  the  head  clamp  slightly 

3.  Loosen  the  head  clamp  slightly 

4.  Tighten  the  tail  clamp  slightly 

11-29, 


vmen  replacing  the  rubber  forwarding 
rollers,  you  may  find  it  advisable  also 
to 

1.  replace  the  shaft  bearings 

2.  have  the  lower  roller  reground 

3.  reset  the  sheet  detector  fingers 

4.  readjust  the  forwarding  roller  cam 


11-22.    Which  of  the  following  components  may 

you  adjust  to  correct  the  position  of 

'  the  image  on  the  paper? 

1,  The  plate  cylinder  head  clamp 

. .  2.  The  feeder  set-up 

3#  The  impression  cylinder 

/  4.  Any  of  the, above 

0.1-23.    The  sucker  feet  of  the  automatic  feeder  11-30. 
transfer  the  sheets  of  paper  from  the 
.  pile  to  the 

1.  forwarding  rollers 

2.  cylinder  grippers 

3.  feedboard 

4.  front  guides 

11-24.    Setting  the  automatic  feeder,  after  the 

paper  stock  has  been  loaded,  includes  11-31. 
the  following  steps:     (A)  set  the  back- 
stop behind  the  pile,  (B)  set  the  paper 
guides,  (C)  raise  the  top  of  the  pile 
to  the  paper  height  regulator,  and  (D) 
square  the  top  sheets  of  the  pile  against 
the  front  plate.    In  which  order  should 
you  perform  these  steps? 

1.  B,  A,  C,  D 

2.  A,  C,  D,  B 

3.  C,  D,  B,  A  11-32. 

4.  C,  B,  A,  D 

:ll-25.    The  paper  levelers  are  designed  to 

1.  assist  in  feeding  lightweight  stock 

2.  help  prevent  double  sheeting 

3.  aid  in  feedin**  curled  stock 

4.  do  all  of  the  above 

11-26.    The  amount  of  pulling  power  that  the 

sucker  feed  exert  on  the  various  paper 
stacks  during  the  operation  of  the 
press  may  be  controlled  by  the 

1.  speed  of  the  suction  motor 

2.  level  of  the  paper  stock  in  relation 
to  the  feet 

3.  types  of  tips  that  are  installed  11-33 • 
on  the  feet 

4.  position  of  the  feeder  crank  that 
positions  the  piling  bar 

11-27.    The  forwarding  rollers  deliver  the  sheet 
to  the  impression  cylinder  grippers  by 

1.  giving  it  forward  momentum 

2.  raising  it  up  to  meet  the  grippers 

3.  depositing  it  on  the  conveyor  tapes 

4.  forcing  it  against  the  gripper  stops 


Your  press  is  feeding  more  than  one 
sheet  at  a  time.    You  may  eliminate  this 
problem  by 

1.  lowering  the  height  of  the  paper  pile 

2.  using  the  control  knobs  to  reduce 
the  blast  and  suction 

3.  doing  both  1  and  2  above 

4.  lowering  the  sucker  feet 


To  correct  for  too  much  buckle  in  sheets 
received  by  the  cylinder  grippers  you 

1.  adjust  the  paper  stops 

2.  move  the  sucker  feet  away  from  the 
cylinder 

3.  reduce  the  speed  of  the  press 

4.  move  the  sucker  feet  toward  the 
cylinder 

The  purpose  of  the  sidewise  adjustment 
of  the  ejector  rollers  is  to 

1.  guide  the  printed  sheet  into  the 
receiving  tray 

2.  prevent  the  wet  ink  from  smearing 

3.  register  the  sheets  in  the  paper 
receiver 

4.  compensate  for  stock  curling  up  or 
down 

The  impression  per  hour  speed  range  of 
this  press  is  between 

1.  2500  and  4500 

2.  3500  and  6000 

3.  4500  and  9000 

4.  6500  and  9500 


Learning  Objective:  Recognize 
the  press  adjustments,  cleaning 
procedures,  and  maintenance  of 
the  A.  B.  Dick  press,  Model  350. 


For  which  of  the  following  adjustments 
should  you  put  the  night  latch  on  to 
free  the  rollers? 

1.  End  play  of  the  form  rollers 

2.  Roller-to-plate  tension 

3.  Form  roller  and  tension 

4.  Aquamatic  ductor  roller  to  oscillator 
roller 


Which  of  the  following  settings  is 
automatic  and  factory  adjusted  so  that 
the  pressman  can  omit, it  from  his 
regular  preparations  for  a  run? 

1.  Aquamatic  ductor  to  oscillator  roller 

2.  Form  roller  to  plate  tension 

3.  Cylinder  gripper  tension 
A.    Plate  to  blanket  tension 

35.    Which  of  the  following  components  of  the 
A.  B.  Dick,  Model  350  press  do  you  clean 
during  the  wash-up  operations  at  the 
end  of  each  day? 

1.  The  water  and  ink  systems 

2.  The  plate  and  blanket  cylinder  system 

3.  The  water  system  and  the  plate 
cylinder 

A.    The  ink  system  and  the  blanket 
cylinder 


Why  should  you  separate  the  rollers 
during  long  shut-down  periods  and  at  the 
and  of  the  day? 

1.  To  prevent  the  rollers  from  becoming 
flat 

2.  To  allow  the  cleaning  solvent  to  dry 

3.  To  relieve  the  tension  on  the  rollers 
A.    To  do  both  1  and  3  above 

When  you  prepare  the  press  to  make  a  run, 
at  what  step  in  the  operation  do  you 
apply  the  fountain  solution? 

1.  After  you  load  the  stack  on  the  feed 
table 

2.  After  you  mount  the  plate  on  the 
cylinder 

3.  Before  the  rollers  are  inked 
A.    After  the  rollers  are  inked 


Which  of  the  following  cleaning  procedures 
is  an  important  part  of  press  maintenance? 

1.  Cleaning  of  the  rollers 

2.  Cleaning  of  the  cylinder 

3.  Cleaning  of  the  feeder  and  delivery 
components 

A.    Doing  each  of  the  above 


Learning  Objective:  Recognize 
the  various  components,  operating 
adjustments,  and  maintenance  pro- 
cedures that  apply  to  the  ATF 
Chief  20  press. 


Items  11-39  through  11-67  pertain  to  the 
ATF  Chief  20  press • 


11-39.    What  is  the^ minimum  size  of  stock  that 
can  be  printed  on  the  "Little  Chief" 
press? 

1.  3"  X  3" 

2.  3"  X  5" 

3.  8"  X  10" 

A.    9  1/2"  X  13" 

11-AO.    Which  of  the  following  controls  is 
located  on  the  control  panel  at  the 
feeder  end  of  the  press? 

1.  The  "inching  latch" 

2.  The  vacuum  puntp  switch 

3.  The  adjustomatic  drive  knob 
A,    The  feeder  control  lever 

11-Al.    Which  action  starts  feeding  ths  sheets 
through  the  press? 
1*    Turning  on  Che  vacuum  pump 

2,  Pushing  the  start  button 

3.  Releasing  the  safety  latch 

A.    Pushing  down  the  feeder  control 
lever 

11-A2.    The  impression  may  be  thrown  off  by  any 
of  the  following  methods  except  by 

1.  pushing  in  the  emergency  throw  off 
lever 

2.  automatic  operation  of  the  sheet 
detector  finger 

3.  raising  the  feed  control  lever 
A.    raising  ths  impression  throw  off 

lever 

11-A3.    What  will  prevent  the  feed  table  from 
working  against  the  tail  guides  at  the 
end  of  a  run? 

1.  Setting  the  tail  guides  farther 
forward  on  the  rod 

2.  Setting  blocks  under  the  last  lift 
of  stock 

3.  Adjusting  the  setting  of  the  pile 
height  governor 

A.    Positioning  the  tail  guides  over 
the  slots  in  the  feedboard 

11-AA.    What  is  the  recommended  distance  between 
the  back  edge  of  the  stock  and  the  pile 
height  governor? 

1.  1/2  in. 

2.  1  in. 

3.  1  1/2  in. 
A.    2  in. 

11- A5.    After  moving  the  sucker  feet,  what  should 
you  do  before  starting  the  press? 

1.  Tighten  the  sucker  floor  bolt 

2.  Make  sure  the  air  hoses  are 
reconnected 

3.  Realign  the  grooves  in  the  sucker 
feet 

A.    Make  sure  the  feet  clear  the 
forwarding  rollers 
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:xA-HO.    xou  may  correct  the  failure  of  sucker 
feet  to  pick  up  thin  card  stock  by  any 
of  the  following  means  except 

1.  exchanging  the  one-suction  hole  feet 
for  three-suction  hole  feet 

2.  moving  the  sucker  feet  sidewise 

3.  regulating  the  amount  of  suction 

4.  slipping  rubber  tips  over  the  sucker 
feet 

*  11-47.    The  caliper  shown  in  figure  14-10  of  the 
textbook  is  adjusted  so  as  to  allow 
1*    single  sheets  of  paper  to  feed  to  the 
press 

2.  correct  alignment  of  the  sheets  of 
paper 

3.  the  sucker  feed  to  move  freely 

4«    different  size  sheets  to  feed  through 
-  the  press 

.11-48 «    Which  combination  of  sheet  controls  should 
you  use  for  a  run  of  heavy  stock  that  is 
8  inches  long? 

1*    Glass  rider  balls  and  two  driver 
wheels 

2«    Steel  rider  balls  and  four  driver 
wheels 

3«    Glass  rider  balls  and  four  driver 
wheels 

4«    Steel  rider  balls  and  two  driver 
wheels 

11-49*    Which  of  the  following  paper  control 
mechanisms  is  attached  to  the  front 
guide  shaft? 

1«    Gripper  edge  sheet  guards 

2.    Speed  wheels 

3«    Forwarding  rollers 

4«    Guide  ball  carriers 

11-50.  What  should  be  the  position  of  the  sheet 
detector  finger  in  relation  to  the  sheet 
detector  finger  slot  when  the  impression 
is  on? 

1.  Directly  above  the  slot 

2.  Directly  behind  the  slot 

3.  Directly  in  front  of  the  slot 
4«    On  either  end  of  the  slot 

11-51.  What  is  the  range  of  gripper  bit  adjust- 
ments of  the  frong  guides? 

1.  1/8  in. 

2.  1/4  in. 

3.  3/8  in. 

4.  1/2  in. 


11-54. 


11-55. 


11-56. 


11-57. 


11-58. 


Before  the  blanket  is  mounted,  it  should 
be  dusted  with 

1.  pumice  and  rouge 

2.  rouge  and  flowers  of  sulfur 

3.  flowers  of  sulfur  and  talcum  powder 

4.  talcum  powder  and  pumice 

When  mounting  a  blankot,  you  should 
tighten  the  trailing  edge  lugs  of  the 
blanket  cylinder  from 

1,  right  to  left 

2.  side  lugs  to  center  lug 

3,  left  to  right 

4.  center  lug  to  the  side  lugs 

What  is  the  total  thickness  of  (A)  the 
plate  and  packing  and  (B)  the  blanket 
and  packing? 

1,  (A)  0.002  inch, 

2,  (A)  0.011  inch, 

3.  (A)  0.010  inch, 

4.  (A)  0.063  inch. 


(B)  0.063  inch 

(B)  0.073  inch 

0.071  inch 

0.010  inch 


(B) 
(B) 


For  which  of  the  following  reasons  should 
you  turn  the  press  for  one  revolution 
either  by  hand  or  by  inching  it? 

1.  To  wrap  the  blanket  around  the 
cylinder  after  you  have  added  the 
packing  sheets 

2.  To  tnrow  off  the  impression  after 
you  have  mounted  the  plate 

3.  To  prevent  damage  to  the  cylinders 
before  you  turn  the  press  on  at 
full  speed 

4.  For  any  of  the  above  reasons 

What  should  you  do  when  a  plate  prints 
the  image  more  than  1/8  inch  crooked? 

1.  Have  the  plate  remade 

2.  Walk  the  plate  on  the  cylinder 

3.  Move  one  front  guide  ahead  of  the 
other 

4.  Walk  the  plate  on  the  cylinder  and 
move  the  front  guides 

Which  action  shuts  off  the  dampening 
system  water  supply  completely? 

1.  Moving  the  cam  control  lever  toward 
the  feeder  end  of  the  press 

2.  Engaging  the  pawl  with  the  ratchet 

3.  Moving  the  cam  control  lever  toward 
the  delivery  end  of  the  press 

4.  Disengaging  the  pawl  from  the  ratchet 


11-52.    What  procedure  may  be  used  to  make  fine 
adjustments  to  the  side  guide  on  the 
press? 

1.  Moving  the  side  guide  Itself 

2.  Adjusting  the  micrometer  screw 

3.  Moving  the  stock 

4.  Changing  the  feeder  setup 
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11-59  • 


11-60. 


11-61. 


11-62. 


11-63. 


What  Is  the  position  of  one  set  of 
delivery  grippers  in  relation  to  the 
other  set  when  the  delivery  table 
side  joggers  are  at  the  innermost 
part  of  their  thrust? 
1.    One  set  is  preparing  to  release  a 
sheet  to  the  delivery  board  and  the 
other  set  is  ready  to  receive  a 
sheet  from  the  impression  grippers 
The  two  sets  are  horizontally  aligned 
The  two  sets  are  vertically  aligned 
Both  sets  of  delivery  grippers  are 
being  opened  by  their  individual 


11-65. 


2. 
3. 
4. 


What  is  the  proper  clearance  between 
(A)  the  delivery  grippers  and  the  leading 
edge  cf  the  impression  cylinder  and  (B) 
the  blanket  cylinder  and  the  impression 
cylinder  grippers? 
1.    (A)  and  (B)  1/32  of  an  inch 

(A)  1/32  of  an  inch,  (B)  1/16  of  an 
inch 

(A)  and  (B)  1/16  of  an  inch 
(A)  1/16  of  an  inch,  (B)  1/32  of  an 
inch 


2. 

3. 
4. 


11-66. 


11-64. 


In  addition  to  lubricating  and  replacing 
defective  parts  on  the  press,  press 
maintenance  requirements  also  include 

1.  carrying  out  washup  procedures 

2.  replacing  dampener  roller  covers 

3.  replacing  worn  tapes 

4.  doing  all  of  the  above 

How  frequently  should  the  ink  ductor 
bearings  be  lubricated? 

1.  Every  four  hours 

2.  Twice  daily 

3.  Daily 

4.  Weekly 

The  inner  covering  on  dampener  rollers 
requiring  two  coverings  is  usually 
made  of 

1.  molleton 

2.  flannel 

3.  muslin 

4.  paper 

Which  method  is  used  to  determine  whether 
the  plate  cylinder  is  parallel  with  the 
blanket  cylinder? 

1.    Checking  the  ink  spots  that  transfer 
from  the  plate  cylinder  bearers  onto 
the  blanket  cylinder  bearers 
Checking  the  image  that  results  from 
dropping  the  inked  plate  onto  the 
blanket 

Testing  the  drag  on  paper  feelers 
inserted  between  the  bearers  on 
both  ends  of  the  cylinders 
Inching  a  test  sheet  through  the 
press 


11-67, 


2. 


3. 


4. 


11-68. 


In  which  order  should  you  adjust  the 

impression  cylinder  grippers? 

1-    From  the  near  side  to  the  far  side 

2.  From  each  end  toward  the  center 

3.  From  the  far  side  to  the  near  side 

4.  From  the  center  to  the  sides 


What  sttthod  Is  used  to  get  proper 
tension  on  the  ink  and  dampener  rollers 
on  the  ATF  Chief  20  press? 

1.  Using  a  tension  gauge  on  each  roller 

2.  Turning  each  adjustment  screw  all  the 
way  down  and  then  backing  them  off 
one  full  turn 

3.  Using  strips  of  paper  between  the 
rollers 

4.  Rotating  each  roller  and  judging 
the  ease  of  movement 

What  should  be  the  position  of  (A)  the 
dampener  form  roller  and  (B)  the  ink 
form  roller  as  you  set  each  to  its 
respective  vibrator? 
1.    (A)  should  contact  the  plate;  (B) 
should  be  raised  from  the  plate 
Both  (A)  and  (B)  should  contact  the 
plate 

(A)  should  be  raised  from  the  plate; 

(B)  should  be  positioned  over  the 
cylinder  gap 

(A)  should  be  positioned  over  the 
cylinder  gap;   (B)  should  contact  the 
plate 


Learning  Objective:  Determine 
the  operation  and  adjustments 
needed  on  various  components  of 
the  ATF  Chief  20A  press. 


2. 


3. 


Items  11-68  through  11-73  pertain  to 
the  ATF  Chief  20A  press. 

One  way  in  which  the  ATF  Chief  20A 
differs  from  the  ATF  Chief  20  is  that 
the  ATF  Chief  20A 

1.    permits  a  change  in  speed  during 
press  operation 
locates  all  of  the  operator's 
controls  on  the  near  side  of  the 
press 

possesses  a  delivery  board  that 
automatically  lowers 
has  a  more  complicated  method  of 
mounting  the  blanket 


2. 
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11-69 ♦    When  you  prepare  the  press  to  run  stock 
that  is  0.002  of  an  inch  thick,  you 
should  set  the  pointer  on  the  thickness 
gauge  to  indicate 

1.  0.002  in. 

2.  0.003  in. 

3.  0.005  In. 

4.  0.007  In. 

11-70.    All  of  the  following  rollers  of  the 
ink  unit  have  tension  adjustments 
except  the 

1.  vibrating  rollers 

2.  ductor  roller 

3.  distributor  rollers 

4.  form  rollers 

11-71.    What  identification  on  the  inking  or 

dampening  roller  journals  aids  the  oper*- 
ator  when  he  places  the  rollers  in  their 
sockets? 

1.  A  letter  on  each  end  of  the  roller 

2.  Red  paint  on  the  near  side  and  green 
paint  on  the  far  side 

3.  A  plus  mark  stamped  on  the  near  side 
^                   and  a  minus  mark  stamped  on  the  far 

side 

4.  An  even  number  stamped  on  the  near 
side  and  an  odd  number  stamped  on  the 
far  side 


11-72.    At  which  position  in  the  adjustment 

range  of  f.he  auxiliary  vibrator  roller 
is  there  least  motion  of  this  roller? 

1.  At  the  low  end  of  the  range 

2.  At  the  center  of'  the  range 

3.  Between  the  center  and  the  low  end 
of  the  range 

A.    At  the  high  end  of  the  range 

11-73.    What  is  the  function  of  handle  (F)  on 

the  Chief  20A  press  shown  in  figure  lA- 
38  of  the  textbook? 

1.  To  adjust  the  stroke  of  the  vibrator 
rollers 

2.  To  control  the  speed  of  the  press 

3.  To  move  the  form  rollers  toward 
and  away  from  the  plate 

A.    To  raise  or  lower  the  feed  table 


Assignment  12 

Paper  and  Ink 

Textbook  NAVEDTRA  10A52-C:    Pages  393-421 


Learning  Objective:  Recognize 
paper  making  methods  and  the 
types,  characteristics,  and 
care  of  paper. 


•  following  alternatives  for  Items 

12-1  through  12-3; 
1*    Old  rags 

2.  Fine  grade,  unprlnted  scrap  paper 

3.  Wood  fibers  ^  ^  i'  ^ 

4.  Old,  printed  waste 

12-1.    Newsprint  is  usually  made  from 

12-2.    Paper  suitable  for  legal  documents  can  be 
made  from 

12-3.    Coarse,  thick  paperboard  can  be  made 
cheaply  from 


12-4. 


12-5. 


Most  fine  printing  paper  stocks  are  made 
by  a  sulphite  process  that  Involves 
cooking 

1.    hard  woods  in  lime  and  sulphurous  acid 
soft  woods  in  lime  and  sulphurous  acid 
soft  woods  in  sulphuric  acid  and 
caustic  soda 

hard  woods  in  sulphuric  acid  and 
caustic  soda 


In  items  12-6  through  12-9,  select  from  column 
B  the  type  of  substance  that  is  used  for  the 
purpose  in  column  A. 


A>    Purpose 8 

12-6.  To  increase  the  paper's 
opaque  quality  and  even 
surface 

12-7.  To  Increase  the  paper's 
wet  strength 

12-8.    To  prevent  excessive 
moisture  perietration 

12-9.    To  produce  a  variety 
of  colored  stock 


12-10. 


12-11. 


What  is  the  function  of  the  beaters  in 
compounding  pulps  and  other  ingredients? 

1.  Softening  of  the  fibers 

2.  Fraying  the  ends  of  the  fibers 

3.  Removing  unwanted  gums  and  resins  from  12-12 
the  pulp 

A.    Doing  both  1  and  2  above 


B.  Substances 

1.  Sizing 

2.  Loaders  and 
fillers 

3.  Pigments 
and  dyes 

4.  Resins 


What  may  be  added  to  paper  pulp  to  pro- 
duce a  bright  paper  surface? 

1.  Talc 

2.  Stai^ches 

3.  Bleaches 

4.  Resins 

For  which  of  the  following  reasons  are 
papers  coated? 

1.    To  increase  ink  penetration 

To  give  a  coarse  texture  to  the  paper 
To  give  a  smoother  surface  for  the 
printing  of  halftones 
To  increase  wet  strength 


2. 
3. 


Which  of  the  following  characteristics  of 
paper  is  affected  by  the  grain?  ^ 
!•    Changes  due  to  humidity 

2.  Stiffness 

3.  Tearing  ease 

A.    All  of  the  above 
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12-13.    On  which  side  of  the  p*per  should  a 
letterhead  be  printed? 
1.    On  the  felt  side 
2*    On  the  wire  side 

3.  Parmllel  to  the  grain  on  either  side 

4.  On  the  side  with  the  watermark  read- 
ing from  right  to  left 

12-14.    The  -^basic  size"  of  paper  can  be 
described  as  the 

1.  asK}unt  of  use  area  per  sheet 

2.  area  of  a  ream  of  a  specific  type  of 
paper 

3.  standard  size  for  a  stock  sheet  of  a 
specific  type  of  paper 

4.  size  of  sheet  needed  for  a  specific 
job  order 

12-15.    What  is  the  basic  size  used  to  determine 
the  substance  weight  of  book  paper? 

1.  24"  X  36" 

2.  25"  X  38" 

3.  26"  X  40" 

4.  28"  X  42" 

12-16.    Seventy-pound  book  paper  has  the  equiva- 
lent weight  of  what  basic  weight 
business  paper? 

1.  20-pound 

2 .  28-pound 

3.  32-pound 

4.  40-pound 

12-17.    Which  of  the  following  one-inch  high 

stacks  of  paper  is  made  of  the  bulkiest 
stock? 

1.  A  stack  of  280  sheets 

2.  A  stack  of  320  sheets 

3.  A  stack  of  520  sheets 

4.  A  stack  of  700  sheets 

12-18.  Which  of  the  following  types  of  paper, 
as  listed  in  figure  15-8  of  your  text- 
book, has  the  greatest  caliper? 

1.  Mimeo 

2.  Newsprint 

3.  Book  offset,  50  pounds 

4.  Ledger,  32  pound 

^      Alternatives  for  items  12-19  through 
•  12-25: 

1.  Book  paper 

2.  Business  paper 

3.  Bristol  or  card 

4.  Cover  paper 

12-19.    A  light  weight  paper  known  as  manifold 
is  classified  as  a 

12-20.    Supercalendared  (SC)  paper  is  a  smooth 
surface  type  of 

12-21.    "Safety"  paper  used  for  printing  checks 
is  one  kind  of 


12-22.    Machine  finish  (MF)  chemical  wood  pulp 
paper  is  an  inexpensive  type  of 

12-23.    A  strong,  matte  finish,  colored  stock  to 
be  used  on  the  outside  of  a  program 
would  be  listed  as 

12-24.    For  making  posters  for  window  displays, 
you  will  need 

12-25.    Carbonless  papers  vith  a  special  coating 
are  a  type  of 

12-26.    Although  all  papers  that  are  used  in 
printing  work  should  be  allowed  to 
adjust  to  the  temperature  and  humidity 
conditions  of  the  press  room,  for  which 
paper  is  this  adjustment  period  most 
important? 

1.  E^istol  board 

2.  Newsprint 

3.  Carbonless  paper 

4.  Lightweight  paper 


In  items  12-27  through  12-30,  select  from 
column  B  the  type  of  paper  stock  described  in 
column  A. 

A.    Descriptions        B.    Types  of  Paper 

12-27.    A  heavy  stock  suit-  1.  Wrapping 
able  for  packing 

purposes  or  heavy  2.  Tissue 
duty  signs 

3.  Blor-ing 

12-28.    A  light- thin  paper 

used  for  wapping  4.  Mill  blanks  or 
or  as  a  base  for  coated  blanks 

carbon  paper 

12-29.    A  bulky,  absorbent 
stock  sometimes 
coated  on  one  side 


12-30. 


A  strong  paper  used 
for  envelopes  and 
for  covering  mater- 
ials to  be  scored 
or  mailed 


12-31.    Which  of  the  following  is  a  disadvantage 
of  recycled  paper  over  "new"  paper? 

1.  Greater  production  costs 

2.  Reduced  acceptability  of  ink 

3.  Softer  surface  for  printing  purposes 

4.  Greater  moisture  absorption 
characteristics 
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12-32.    What  affect  does  dry  air  or  moist  air 
have  on  the  size  of  paper? 
!•    Dry  air  causes  It  to  shrink,  damp  to 
expand 

2.  Dry  air  causes  It  to  expand,  damp  to 
shrink 

3,  Both  cause  It  to  expand 
^.    Both  cause  It  to  shrink 

12-33 •    What  Is  the  best  prevention  for  the 

problems  of  dimensional  changes  In  paper 
due  to  atmospheric  variations? 

1.  Uavlng  the  paper  In  Its  sealed  wrap 
to  season 

2.  Cutting  the  paper  so  that  the  grain 
Is  long 

3.  Cutting  the  paper  across  the  grain 
^.    Storing  the  paper  In  the  driest  part 

of  the  ship 


Learning  Objective:    Determine  the 
types  of  ink  that  are  used,  the 
care  of  Ink,  and  the  problems  that 
are  associated  with  Ink  on  the 
press. 


Id  it-ms  12-34  through  12-37,  select  from 
column  B  the  component  of  Ink  that  serves  the 
purpose  In  column  A. 


A>  Purposes 


B,  Components 


12-34,    To  provide  colo^  for         1.  Pigment 
the  Ink 

TO  iQ     7*  2.  Vehicle 

iz-J5.    To  carry  the  color 

of  the  Ink  3.  Driers 

12-36.    To  furnish  relative  4.  Resins 

opacity  and  light- 
fastness  to  the  ink 

12-37.    To  make  a  suitable 

vehicle  for  heat-set 
inks 


12-38.    Wiich  of  the  following  additives  is  used 
to  provide  a  special  surface  to  the 
inked  ai^a  of  the  press  work? 

1.  Driers 

2.  Waxes 

3.  Anti-skinning  agents 

4.  Retarders 


12-39.    Which  varniah  has  the  highest  viscosity? 

1.  No.  000 

2.  No.  0 

3.  No.  3 

4.  No.  7 

12-40.    What  should  you  do  when  you  open  a  can 
of  lithographic  ink  and  it  seems  stiff? 

1.  Add  varnish  and  shake 

2.  Pour  or  spoon  it  into  the  ink  foun- 
tain 

3.  Work  ic  out  and,  if  necessary,  add 
varnish  a  little  at  a  time 

4.  Add  a  retarder  and  stir 

12-41.    Which  of  the  following  terms  refer  to 

a  process  Involved  in  the  arying  of  ink? 

1.  Penetration 

2.  Polymerization 

3.  Oxidation 

^.    All  of  the  above 

12-42.    What  should  you  do  about:  ink  that  has 
skinned? 

1.  Work  it  out  to  make  it  fluid 

2.  Discard  the  skinned  surface 

3.  Mix  it  with  water 

4.  Add  a  thinner  to  it 

12-43.    You  open  a  can  of  ink  and  remove  enough 
to  complete  your  current  Job.  What 
sub?3tance  should  you  use  on  the  surface 
of  the  remaining  ink  in  the  can  to 
prevent  skinning  of  the  surface? 

1.  Mineral  oil 

2.  Glycerine 

3.  Water 

4.  Kerosene 

12-44.    Printing  with  blue  ink  produces  a 
surface  chat 

1.  absorbs  the  blue  component  of  a 
wJiite  light  beam  and  reflects  the 
other  components 

2.  absorbs  the  cyan  or  "process  blue" 
component  of  the  light  beam 

3.  reflects  the  blue  component  of 
the  white  light  and  absorba  the 
other  Components 

4.  reflects  the  primary  colors  of  the 
white  light  and  absorbs  the 
secondary  colors 


12-45, 


When  you  say  an  ink  is  green,  you  are 
referring  to  its 
1*  value 

2.  hue 

3.  chroma 

4.  intensity 
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Items  12-46  through  12-49  refer  to  the 
^     principles  involved  in  the  use  of 
colored  inks.    Mark  each  item  True  or  False* 

12-46*    The  mass tone  affects  the  color  that 

appears  on  a  finished  piece  of  offset 
printing* 

12-47*    For  map  and  chart  work,  you  will  nor- 
mally use  opaque  inks  only. 

12-48.    For  making  white  lettering  on  a  poster 
of  vivid  blue,  you  could  get  the  most 
permanent  opacity  by  using  a  titanium 
white  ink* 

12-49*    For  drawing  attention  to  a  poster,  blue 
ink  is  a  better  choice  than  deep  yellow* 


12-50*  When  you  are  mixing  a  color  ink,  what 
color  ingredient  do  you  a!d  to  obtain 
(A)  a  tint  and  (B)  a  shade  of  the  color? 

1.  (A)  Black,  (B)  white 

2.  (A)  White,  (B)  black 

3*     (A)  A  complement  of  the  color, 
(B)  black 

4.     (A)  White,  (B)  a  complement  of  the 
color 


In  items  12-51  through  12-53,  select  from 
column  B  the  ink  that  is  formulated  for  the 
use  in  column  A* 


A*  Uses 

B. 

Inks 

12-51* 

To  print  letterheads 

1* 

Job  ink 

for  your  command 

2. 

News  ink 

12-52. 

To  print  a  station 

newspaper 

3* 

Bond  ink 

12n'53* 

For  the  general  run 

4. 

Cover 

of  letterpress  work 

ink 

12-54*    \lhich  of  the  following  letterpress  inks 
is  similar  in  fluidity  to  news  ink? 
1*    Halftone  ink 
2*    Cover  ink 
3*    Bond  ink 
4  •    Job  ink 

12-55*    Recommended  practices  in  caring  for 
rollers  include  all  of  the  following 
except 

1.  thorough  cleaning 

2.  shelf  storage 

3.  storage  in  a  cool,  dry  area 

4.  occasional  rotation  of  rollers  used 

12-56.    To  remove  glaze  from  improperly  cleaned 
rollers,  you  should  us*»  all  of  the 
following  procedures  except 

1.  washing  the  rollers  with  a  solvent 

2.  using  fine  pumice  as  a  scrubbing 
agent 

3.  rinsing  in  a  lye  water  bath 

4.  stripping  in  a  gum  arabic  solution 

12-57.    You  can  reduce  stripping  of  steel  ink 
rollers  by 

1.  increasing  the  water  feed 

2.  increasing  the  gum  arabic  content 
of  the  water 

3.  bathing  the  rollers  in  lye  water 

4.  plating  the  rollers  with  copper 

^      Items  12-58  through  12-61  pertain  to  the 
use  of  Teflon  roller  covers.    Mark  each 
item  True  or  False. 

12-58.    You  can  make  the  Teflon  cover  fit 
snugly  by  heating  it  to  shrink  it. 

12-59.    The  use  of  Teflon  covers  eliminates 
glazing,  stripping,  and  pitting  of 
rollers. 

12-60.    Teflon  covers  are  good  to  use  on  worn 
rollers  with  uneven  surfaces. 

12-61.    It  is  important  to  have  an  exact 

Adjustment  of  Teflon  covers  on  form 
rollers. 
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In  items  12-62  through  12-65.  select  from 
column  B  the  term  used  for  the  ink  problem  in 
column  A* 


12-67, 


12-66. 


A*    Ink  Problem 


B>  Terms 


12-62. 


12-63. 


12-64. 


12-65. 


An  ink  condition  caused  1, 
by  a  reaction  between  the 
vehicle  and  an  additive  2. 
gives  a  gelatinous  look 
to  the  ink.  3^ 

Ink  is  transferred  from  4. 
one  sheet  to  the  back  of 
another  in  the  stack. 

Pigment  from  the  ink  rubs 
off  the  sheet. 

The  ink  fails  to  transfer 
from  the  blanket  to  the 
paper. 


Chalking 
Liver ing 
Piling 
Offsetting 


The  problem  of  small,  doughnuc-shaped 
spots  in  the  image  areas  of  halftones 
caused  by  specks  of  dirt,  are  called 

1.  smudging 

2.  mottling 

3.  filling-in 

4.  hickies 


12-68. 


All  of  the  following  are  problems  caused 
by  too  much  ink  except 

1.  mottling 

2.  surface  scratch 

3.  scum 

4.  plate  wear 

Too  little  drier  in  the  ink  may  result 
in  all  of  the  following  conditions  except 

1.  embossing 

2.  offset 

3.  smudging 

4.  chalking 


In  items  12-69  through  12-72,  select  from  coluw 
B  the  problem  for  which  the  remedy  in  column  A 
may  be  correct. 

A.  Remedies 


12-69.    Slowing  down  the 
press 

12-70.    Cleaning  the  rol- 
lers thoroughly 

12-71.    Substituting  paste 
drier  for  cobalt 
drier 

i2-72.    Replacing  the  paper 
or  using  an  ink 
thinned  with  No.  0 
or  00  varnish 


B. 

Problems 

1. 

Crystalliza- 

tion 

2. 

Misting 

3. 

Glazing 

4. 

Show- through 

Assignment  13 

Btodery  Equipment;  Letterpress  Printing 
Textbook  NAVKDTRA  10452-C:    Pages  422-471 


Learning  Objective:  Recognize 
bindery  operations  and  the 
safety  precautions  that  should 
be  observed  with  bindery 
equipment* 


13-  6.    Why  do  many  operators  of  hand  cutters 
top  the  stack  of  paper  with  a  piece  of 
cardboard  before  cutting? 

1,  To  prevent  the  sheets  from  slipping 

2,  To  save  wear  on  the  knife  edge 

3,  To  equalize  knife  pressure 

4,  To  prevent  the  clamp  from  creasing 
the  sheets 


13-1.   What  factor  determines  the  number  of 

operations  that  should  be  performed  In 

the  bindery? 

!•   The  size  of  the  job 

2.  The  type  of  the  job 

3.  The  availability  of  material 

4.  The  time  needed  to  process  the  job 

Judge  items  13-2  through  13-4  as  True  or 
•  False. 

13-2.    It  Is  permissible  to  partially  disassemble 
printing  equipment  if,  by  doing  so,  the 
amount  of  time  needed  to  complete  a. 
printing  job  will  be  reduced. 

13-3.    You  must  stop  all  printing  and  bindery 
equipment  before  you  lubricate  them* 

13-4,    When  a  piece  of  equipment  becomes 

jasBDed,  you  must  move  the  control  lever 
to  neutral  before  you  attempt  to  clear 
the  machine. 


Learning  Objective f    Determine  the 
characteristics,  types,  and 
operating  procedures  to  follow 
vlth  different  paper  cutting 
machines  • 


13-5. 


What  Is  meant  by  the  term  "pape.  lift?" 

1.  A  device  use''  to  raise  a  quantity  of 
paper 

2.  An  air  operated  device  used  to  feed 
paper  from  the  stack  to  the  printer 

3.  A  stack  of  paper 

4.  An  area  where  paper  Is  stored 


13-  7.    The  edges  of  a  lift  of  small  sheets  of 
paper  are  evened  up  through  the  process 
of 

1»  jogging 

2.  stacking 

3.  gaging 

4.  guiding 

13-  8.    Riffling  helps  you  to  slide  the  lift 

easily  against  the  side  and  back  gage  of 
the  cutter  because  It 
1»    Introduces  air  between  the  sheets 
2»    squares  up  the  comers  of  the  sheets 

3.  bends  all  sheets  In  the  same 
direction 

4.  discharges  static  electricity  In 
the  stack 

13-  9.    When  you  load  books  and  pamphlets  onto 
the  cutter  for  the  first  trimming,  you 
place  them  with  the 
1»    right  side  against  the  back  gage 

2.  bound  edge  against  the  back  gage 

3.  foot  against  the  back  gage 

4.  top  edge  against  the  back  gage 

13-10.    To  trim  a  stack  of  books,  you  would 
follow  all  of  the  procedures  below 
except 

1»    using  book  guides  to  prevent 
slippage 

2.  flopping  over  the  top  half  of  the 
stack  after  making  the  face  cut 

3.  resetting  the  back  gage  settings 
for  the  head  and  foot  cuts 

4.  stacking  the  books  with  all  back- 
bones on  the  same  side  before 
removing  them  from  the  cutter 

^     Study  Hint:    Drawing  a  rough  diagram  is 
helpful  in  figuring  out  advantageous 
paper  cutting. 


:RJC 


78 


13-11.    How  many  22  1/2  inch  by  28  1/2  inch 
stock  sheets  are  needed  to  cut  1,000 
4-inch  by  6-inch  pieces  without 
spoilage? 

1.  30 

2.  40 

3.  50 

4.  60 


13-12. 


•      Items  13-17  through  13-19  pertain  to 
A.  ^""^^^^^  «  continuous  feeder.  Judge 
each  item  as  True  or  False.  ^ 

13-17.    You  must  stop  the  feeder  to  load  it. 

JJ^s^8"atures  must  be  loaded  upside 


13-13. 


13-14, 


13-15. 


13-16. 


2. 


About  how  many  sheets  are  normally 
allowed  for  spoilage  in  a  run  of  20,000 
sheets  on  the  cutting  machine? 

2.  100 

3.  200 

4.  400 

What  is  the  most  frequent  cause  of 
damage  to  a  paper  cutter? 
1.    Trying  to  cut  too  thick  a  lift 
Allowing  the  cutting  blade  to  get 
dull 

3.  Failing  to  keep  the  cutter  free  of 
dirt  and  rust 

4.  Trying  to  cut  heavy  cardboard 


Learning  Objective:    Determine  the 
operating  characteristics  and  the 
maintenance  and  adjustment  pro- 
cedures for  different  types  of 
folding  machines. 


13-19. 


13-20, 


13-21. 


13-22. 


What  essential  components  do  all 
folding  machines  contain? 

1.  Two  or  more  folding  units 

2.  A  feeder 

3.  A  knife 

4.  All  of  the  above 

The  initial  forward  movement  of  stock 
into  a  friction  feeder  is  produced  by 
!•    gravity  ^ 

2.  rollers. 

3.  air  blast 

4.  suction 

What  is  the  function  of  the  caliper  that 
is  mounted  on  a  pile  feeder? 
1.    Measuring  the  thickness  of  the  stock 
Forcing  the  paper  from  the  pile  and 
under  the  roller 

Preventing  more  than  one  sheet  at  a 
time  from  flowir.g  under  the  rollers 
Regulating  the  height  of  the  stack 


13-23, 


2. 


The  sheets  should  be  fanned  out  before 
starting  the  feeder  to  facilitate 
separation. 

If  the  pressure  on  the  folding  rollers 

is  uneven  from  end  to  end,  the  sheets 

will  probably 

1*    be  chewed  to  ribbons 

2.    be  folded  crookedly 

3-    fail  to  feed  through  the  machine 

^.    fail  to  feed  into  the  fold  plates 

When  you  need  to  process  a  single  fold 
on  a  multi-fold  machine,  you  must 
!•    remove  the  extra  fold  plates 
2.    disconnect  the  extra  folding  units 
J-    use  deflectors  on  the  extra  fold 
plates 

4,    suspend  the  pressure  of  the  extra 
folding  rollers 

The  function  of  cross-carrier  rollers 
is  to 

1.    compensate  for  diagonal  feeding 
position  the  paper  for  right  angle 
folding  ^ 

3.    align  the  paper  against  the  left 
side  guide 

4-    deflect  folded  stock  onto  the 
stacker 

What  adjustments  must  the  operator 
of  a  Challenge  folder  learn  to  make 
to  the  machine? 

1.    Adjusting  for  very  thin  or  heavy 
stocks 

Setting  up  for  punch  perforating 
Setting  up  for  a  single  fold 
All  of  the  above 


2. 
3. 
4. 


Learning  Objective:    Recognize  the 
procedures  involved  and  the  equip- 
ment  used  in  the  final  steps  of 
binding. 
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13-24. 


What  term  is  applied  to  the  procedure  in 
which  a  number  of  pages  are  collected 
and  put  into  the  proper  order? 


1* 
2. 
3. 
4. 


Assembling 
Collating 
Sequencing 
Gathering 


Judge  items  13-32  and  13-33  as  True  or 
•  False. 

13-32.    You  would  use  a  hand  punch  to  put  V- 
shaped  slots  in  cover  stock. 


13-25. 


13-26. 


13-27. 


After  the  pages  of  a  multipage  job  have 
been  put  into  the  proper  sequence,  the 
procedure  in  which  the  assemblies  or 
signatures  are  checked  for  sequence 
accuracy  is  called 
1*  collating 

2.  checking 

3.  sequencing 

4.  stacking 

After  all  of  the  several  signatures  of  a 
book  have  been  folded,  they  must  next  be 

1.  gathered 

2.  collated 

3.  stitched 

4.  trimmed 

You  are  making  up  pads  of  an  office  form 
that  comes  in  triplicate.  How  many  sets 
will  you  normally  assemble  for  each  pad? 

1.  10 

2.  25 

3.  40 

4.  50 

13-28.  One  purpose  of  printing  a  collating  mark 
in  the  gutter  is  to  speed  the  process  of 
checking  the 

1.  gathering 

2.  collating 

3.  trimming 

4.  binding 

13-29.    Cheesecloth  or  gauze  would  most  likely 
be  used  in  which  of  the  following 
bindery  operations? 

1.  Stapling 

2.  Padding 

3.  Collating 

4.  Stitching 

13-30.    Unlike  the  foot  stapler,  the  wire 

stitcher  has  provision  for  adjustments 
of  the 

1.  metal  tape  position 

2.  staple  size 

3.  table  position 

4.  cutter  size 


13-33. 


13-34. 


13-31. 


Which  binding  method  will  you  be  most 
likely  to  use  in  a  busy  naval  printing 
shop? 

1.  Wire  stitching 

2.  Foot  stapling 

3.  Spiral  binding 

4.  Plastic  binding 
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13-35. 


The  simplest  way  to  punch  holes  in  the 
edge  of  a  few  sheets  of  paper  is  to  use 
a  hand  punch. 

Letterheads  are  usually  packaged  in 
quantities  of 

1.  50  sheets 

2.  100  sheets 

3.  250  sheets 

4.  500  sheets 

You  should  use  all  of  the  following 
procedures  when  you  wrap  or  package 
letterhtads  and  forms  except 

1.  banding  loose  cards  with  a  strip  of 
paper  fastened  with  water  tape 

2.  wrapping  loose  paper  and  forms, 
usually  in  lots  of  500 

3.  marking  packages  for  storing  to 
indicate  the  contents 

4.  wrapping  and  taping  boxes  of 
envelopes  and  cards 


Learning  Objective:    Determine  the 
procedures  and  functions  of  the 
equipment  used  in  letterpress 
printing. 


In  items  13-36  through  13-39,  select  from  column 
B  the  printing  device  which  is  described  in 
column  A. 


A.  Definition 


B.  Printing 
Device 


13-36. 


13-37. 


13-38. 


13-39. 


A  metal  frame  for  1.  Stick 
positioning  set  type 

2.  Case 

A  thin  line-spacing 

metal  strip  3.  Chase 

A  hand-held  metal       ^.  Lead 
device  in  which  type 
is  arranged 

A  drawer- like  con- 
tainer with  compart- 
ments for  type 
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13-40. 


13-Al, 


13-42. 


13-43. 


13-44. 


13-45. 


13-46. 


13-47. 


After  setting  type  in  a  stick,  you 
place  it  next  in  a 
!•  chase 

2.  proof  press 

3.  galley 


Lowercase  letters  are  arranged  in  the 
California  job  case  according  to 

1.  size 

2.  frequency  of  use 

3.  the  alphabet 

4.  typewriter  order 

In  what  section  of  the  California  job 
case  is  the  capital  letter  "E"  placed? 

1.  Left,  near  the  top 

2.  Right,  near  the  top 

3.  Center,  near  the  bottom 

4.  Left,  near  the  bottom 

What  is  the  first  thing  inserted  in  the 
three-sided  metal  stick  used  by  the 
compositor? 

1.  A  slu^ 

2.  A  lead 

3.  A  space  unit 

4.  An  em  quad  space  unit 

How  do  you  arrange  type  letters  to  form 
words  as  you  insert  them  in  the  stick? 

1.  Left  to  right,  nicks  in 

2.  Left  to  right,  nicks  out 

3.  Right  to  left,  nicks  in 

4.  Right  to  left,  nicks  out 

What  space  unit  is  generally  used  be- 
tween the  sentence  in  a  paragraph? 

1.  Quad 

2.  1-em  space 

3.  2-em  space 

4.  3-em  space 

If  there  is  not  enough  space  to  get  all 
of  the  last  word  in  the  line,  you  could 
try  to  respace  with 

1.  5-em  spaces 

2.  3-em  spaces 

3.  nut  spaces 

4.  em  quads 

When  the  line  is  too  short,  you  should 
try  to  respace  it  out  to  the  full 
Width  of  the  stick  by  replacing  the  3- 
em  spaces  between  the  words  with 

1.  em  quad 

2.  4-em  spaces 

3.  3-em  spaces 

4.  nut  spaces 


13-49. 


13-50. 


13-48.    If  all  of  the  following  spaces  are  used 
in  a  line  of  type,  which  space  should  be 
kept  closest  to  the  type? 

1.  Thin  space 

2.  3-em  space 

3.  Nut  space 

4.  Em  space 

What  is  the  least  amount  of  space  usually 
allowed  between  the  border  and  the  type? 

1.  4  points 

2.  5  points 

3.  6  points 

4.  7  points 

LI2  Green  discovered  several  errors  in 
a  proof  and  after  he  corrected  them,  he 
found  that  a  line  was  too  short.  He 
should  then  respace  the  line  in  the 

1.  galley 

2.  chase 

3.  stick 

4.  case 

Which  of  the  following  substances  can  be 
used  to  make  certain  that  all  of  the 
letters  of  a  transparent  proof  are 
completely  opaque? 

1.  Wax 

2.  Powdered  bronze 

3.  Ink  extender 

4.  Gelatin 

Which  step  in  distributing  the  type 
from  a  dead  form  is  taken  first? 
1.    Determining  which  case  the  type 
came  from 
Cleaning  the  type 

Placing  the  galley  on  the  work  bank 
Transferring  the  type  to  a  galley 


13-51. 


13-52. 


13-53. 


13-54. 


2. 
3. 
4. 


You  can  more  easily  observe  the  printing 
run  when  the  top  of  the  form  is  locked 
in  the  press  either  to  the 

1.  left  or  bottom 

2.  left  or  top 

3.  right  or  bottom 

4.  right  or  top 

When  you  are  locking  a  form,  where  should 
you  place  the  longest  furniture? 

1.  Near  the  edge  of  the  form 

2.  Far  from  the  head  of  the  form 

3.  Near  the  edge  of  the  chase 

4.  Far  from  the  edge  of  the  chase 
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:;13-55«  When  you  are  locking  a  form,  point  the 
^'  quoins  so  that  the  squeeze  is  directed 

toward  the  solid  corners  of  the  chase. 
%  Then  lock  the  bottom  and  side  quoins  by 

turning  the  key 

1*  clockwise 

2«  counterclockwise 
■  ,  3.    clockwise  and  counterclockwise, 

respectively 
;  4,    counterclockwise  and  clockwise, 

respectively 


Learning  Objective:    Recognize  how 
to  set  up,  operate,  and  adjust 
hand-fed  platen  presses  and  auto- 
matic feeder  presses. 


13-56.    What  type  of  press  is  commonly  used  for 
letterpress  printing  in  the  Navy? 

1.  Cylinder 

2.  Rotary 
3.,  Platen 
4.  Web 

^      Items  13-57  through  13-58  deal  with  the 
parts  and  operation  of  open  platen 


presses. 

13-57.  The  function  of  the  throwoff  lever  on 
the  open  platen  press  is  to  cause  the 
press  to 

1.  operate  automatically 

2.  print  two  or  more  forms  simulta- 
neously 

3.  cease  printing 

4.  operate  at  full  speed 

13-58.    The  function  of  the  saddles  on  a  platen 
press  is  to  hold  the 

1.  disk 

2.  crankshaft 

3.  rollers 

4.  trucks 

13-59.    What  parts  of  the  platen  press  are  used 
as  guides  for  registering  the  paper? 

1.  Rollers 

2.  Grippers 

3.  Gage  pins 
4 •  Trucks 

13-60.    Where  is  ink  added  by  hand  on  a  platen 
press  during  a  run? 

1.  Upper  right  edge  of  the  disk 

2.  Lower  left  edge  of  the  disk 

3.  Center  of  the  disk 

4.  Ink  rollers 


13-61.    If  a  press  proof  indicates  that  the 

margins  of  the  sheet  need  straightening, 
you  should  adjust  the  position  of  the 

1.  tyrapan 

2.  grippers 

3.  delivery  arm 

4.  gage  pins 

13-62.    The  width  of  the  form  is  ten  inches  and 

the  width  of  the  sheet  is  fourteen  inches. 
Therefore,  the  bottom  margin  of  the  form, 
when  centered,  should  be  approximately 

1.  1  in. 

2.  2  in. 

3.  3  in. 

4.  4  in. 

13-63.    How  many  gage  pins  do  you  normally  use 
on  the  left  margin  of  the  drawsheet? 

1.  One 

2.  Two 

3.  Three 

4.  Four 

13-64.    To  which  of  the  following  positions 

should  the  grippers  on  the  platen  press 
be  moved  while  you  are  taking  the  first 
steps  to  set  up  a  job? 

1.  Nearest  to  the  type 

2.  Away  from  the  edges  of  the  platen 

3.  At  the  far  edges  of  the  platen 

4.  At  the  margins  of  the  sheet 

13-65.    What  should  you  use  to  correct  an  uneven 
impression  that  is  caused  by  3ow  type? 

1.  Additional  ink  on  the  rollers 

2.  Less  packing  under  the  drawsheet 

3.  A  small  piece  of  wet  paper  under  the 
low  type 

4.  Additional  grippers 

13-66.  When  you  are  feeding  a  platen  press, 
what  step  should  you  take  to  prevent 
smearing  the  ink? 

1.  Wear  a  rubber  finger 

2.  Put  glycerine  on  your  fingers 

3.  Wear  a  sandpaper  stall  on  your 
finger 

4.  Put  talcum  powder  on  your  fingers 

13-67.    What  is  the  purpose  of  the  throwoff 
lever  on  the  open  platen  press? 

1.  To  act  as  a  safety  device  to  prevent 
the  press  from  making  an  impression 

2.  To  regulate  the  quantity  of  ink 
that  is  applied  to  the  type 

3.  To  regulate  the  printing  pressure 
of  the  press  according  to  the 
thickness  of  the  paper 

4.  To  adjust  the  eveness  of  the 
impression 
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13-68.    You  should  use  caution  when  operating  a 
platen  press  on  board  ship  in  heavy 
weather  because  the 

1.  feeding  rhythm  is  affected 

2.  impression  will  be  uneven 

3.  gage  pins  may  slip 

A.    platen  regulating  nuts  may  loosen 

13-69.    To  prevent  damaging  t^e  rollers  on  a 
platen  press,  which  of  the  following 
actions  should  you  take  when  perforating 
or  running  a  rule  form? 

1.  Remove  the  rollers 

2.  Use  old  rollers 

3.  Do  either  1  or  2  above 

4.  Use  metal  or  summer  rollers 

13-70.    Where  is  the  delivery  table  of  the  Kluge 
automatic  press  located  in  relation  to 
the  feeding  unit? 

1.  Below 

2 .  Above 

3.  To  the  right 
A.    To  the  left 


13-71.    Which  of  the  following  mechanisms  of 
the  Kluge  press  lifts  each  sheet  of 
paper  and  moves  it  forward  against  the 
bottom  gage  pins  of  the  platen? 

1.  The  delivery  arm 

2.  The  feed  arm 

3.  The  air  control  lever 

4.  The  sheet  holder  tongue 

13-72.    Which  of  the  following  operations  should 
you  perform  on  the  Kluge  press  before 
you  begin  your  makeready  operations? 

1.  Removing  the  magazine 

2.  Releasing  the  clutch 

3.  Raising  the  feeding  and  delivery 
arms 

4.  Locking  the  magazine  latch 

13-73.    Which  of  the  following  statements 

describes  the  action  of  the  delivery 
table  on  the  Kluge  automatic  press? 

1.  It  remains  stationary 

2.  It  lowers  automatically  but  must  be 
adjusted  for  thickness  of  stock 

3.  It  lowers  automatically  and  is  self- 
adjusting  for  thickness  of  stock 

A.    It  is  lowered  by  the  pressman  who 
must  adjust  it  for  thickness  of 
stock 
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Assignment  14 


Letterpress  Printing  (Continued);  Shop  Administration 

r  - 

Textbook  NAVEDTRA  10A52-C:    Pages  A71-50A 


Learning  Objective:    Determine  the 
characteristics  and  uses  of  letters- 
press  cuts  and  some  of  the  recent 
developments  in  letterpress  printing. 


After  you  develop  the  negative  In  the 
photoengraving  process,  what  do  you  do 
next? 

1*    Mount  It  on  glass 

2.    Sprinkle  It  with  "dragon's  blood" 

3*    Apply  heat 

4.    Peel  the  emulsion       oi  the  film 

What  substance  Is  used  to  make  a  stereo- 
type cut  from  a  mat? 
!•  Paper 
2.  Plastic 
3  •  Rubber 
A.  Metal 

After  slugs  have  been  cast  on  typesetting 
machines »  they  are  assembled  on 
1*    sticks  and  proofed 

2.  cases  and  proofed 

3.  gallrys  and  proofed 

4.  presses  and  proofed 

Which  of  the  following  machines  Is  used  to 
cast  lines  of  Individual  letters  rather 
than  slugs? 
1*  Linotype 

2.  Ludlow 

3.  Monotype 
A.  In:ertype 

Whereas  the  Inter type  uses  molds  to  pro- 
duce characters,  the  Foto.^etter  uses 
1.  disks 
2»    punched  tape 
3»    magnetic  tape 

4.  photographic  matrixes 

How  many  90-character  fonts  are  contained 

on  the  disk  of  the  Photon? 

1»  One 

1.  Five 

3*  Sixteen 

4»    Seventy- two 


14-7.    Optimum  use  of  the  speed  of  a  computer  Is 
made  possible  by  new  typesetting  machines 
that  use  a 
!•    tetrode  tube 

2,  beam  power  tube 

3,  trlode  tube 

4,  cathode  ray  tube 

14-8 •    Which  of  the  following  factors  tends  to 
prevent  the  smaller  printing  company 
from  using  the  new  optical  typesetting 
machines? 

1.  Cost 

2.  Size 

3.  Weight 

4.  All  of  the  above 


Learning  Objective:    Recognize  the 
administrative  and  management  duties 
that  may  be  required  of  the  Litho- 
grapher 3&2. 


14-9.    The  basic  rules  and  regulations  that 

cover  all  printing  done  by  the  Federal 

Government  Is  formulated  by 

1»    the  President 

1*    a  Congressional  Committee 

3,  the  Government  Printing  Office 

4,  the  Bureau  of  Printing  and  Engraving 

14-10 •    The  Department  of  the  Navy  Publications 
apd  Printing  Regulations  differs  from 
the  Government  Printing  and  Binding 
Regulations  In  that  the  former  describes 
1»    all  printing  services  that  are  pro- 
vided by  printing  activities  through- 
out the  naval  establishment 
2.    printing  requirements  for  specific 

naval  activities 
3»    specific  policies  and  regulations 

that  apply  only  to  the  Navy 
4.    all  publications  that  are  used  In 
the  Department  of  the  Navy 


Which  of  the  following  forms  of  direction  14-18, 
Is  exercised  by  the  Navy  Publications 
and  Printing  Service  (NPPS)  over  the 
Navy's  printing  facilities? 
1*  Administrative 

2,  Personnel 

3.  Operational 
4*  Technical 

What  Is  the  purpose  of  the  Shipboard 
Inventory  Report? 

1»    To  provide  Information  on  the  status 

of  the  ship's  printing  equipment  lA-19, 
To  serve  as  justification  for  the 
purchase  or  disposal  of  equipment 
To  report  annual  printing  needs  of 
the  ship 

A.    To  report  the  cost  of  printing 

services  performed  aboard  each  ship 

Which  Instruction  sets  forth  the  security 
requirements  for  safeguarding  classified 
material? 

1.    OPNAVJNST  A610.3  series  1^.20 
1.    SECNAVINST  A810.5  series 
3.    OPNAVINST  5510.1  series 
^.    NAVSUPINST  5600.16  series 


2. 


3. 


Learning  Objective:    Determine  the 
security  requirements  of  classified 
material,  the  security  clearance  of 
personnel,  and  the  destruction  of 
classified  material. 


In  Items  14-lA  through  14-17,  select  from  column 
B  the  security  term  that  Is  defined  In  column  A. 


lA-21, 


1^-22. 


lA-lA. 


lA-15. 


A.  Definitions 

the  ability  to  gain 
knowledge  or  posses- 
sion of  classified 
information 

An  administrative 
determination  for 
eligibility  of  access 
to  security  informa- 
tion 


B.  Terms 

1.  Clearance 

2.  Compromise 

3.  Access 

^.  Disclosure 


14-23. 


14-16, 


An  incident  In  which 
an  unauthorized  person 
gains  access  to  classified 
information 


In  addition  to  the  requirement  that  a 
person  have  the  appropriate  clearance 
to  be  trustworthy,  what  other  conditions 
are  needed  to  establish  "need  to  know"? 

1.  A  determination  that  disclosure  is 
in  the  Interest  of  national  security 

2.  A  requirement  that  disclosure  is 
needed  to  perform  assigned  duties 

3.  A  determination  that  no  other  source 
of  the  information  is  available 

4.  All  of  the  above  are  needed 

l^lch  of  the  following  terms  is  applied 
to  an  area  that  a  person  may  enter  only  - 
when  he  has  the  proper  security  clearance 
and  his  duties  require  that  he  have 
access  to  the  classified  material  con- 
tained in  the  area? 
1*    Limited  area 

2.  Security  area 

3.  Controlled  area 

4.  Exclusion  area 

Which  area  is  located  between  the  un- 
restricted area  and  the  area  that  con- 
tains classified  information? 
1*    Exclusion  area 
2 •    Limited  area 

3.  Controlled  area 

4.  Security  area 

What  security  classlf Icatlcn  is  given  to 
defense  information  which  may  cause 
serious  damage  to  the  nation  if  the 
information  is  disclosed? 

1.  Top  Secret 

2.  Secret 

3.  Confidential 

4.  For  Official  Use  Only 

What  security  label  is  used  for  the 
protection  of  information  for  the  good 
of  the  nation  rather  than  in  the  Interest 
of  national  defense? 
1*    Top  Secret 

2.  Secret 

3.  Confidential 

4.  For  Official  Use  Only 

Various  parts  of  a  DOD  document  contains 
Top  Secret,  Secret,  Confidential,  and 
Unclassified  information.    What  security 
label  must  be  placed  on  the  entire  docu- 
ment? 

1.  Top  Secret 

2.  Secret 

3.  Confidential 

4.  Unclassified 


14-17,  An  official  release  of 
classified  information 
to  a  specific  group  or 
activity 


ERIC 
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When  you  secure  a  sa£e  chat  has  a  dial 
combination  lock,  how  mar  r  complete 
turns  In  the  same  direction  should  you 
rotate  the  dial? 
!•  Two 
2 •  Three 
3.  Four 
A,  Five 

14-25«    What  should  you  do  to  safeguard  the 

classified  material  you  have  been  using 
at  your  desk  If  you  have  to  leave  the 
area  even  for  a  moment? 

1,  Inform  your  supervisor  that  you  are 
leaving  classified  material  at  your 
desk 

2,  Put  the  material  out  of  sight  In  a 
drawer  or  other  place 

3,  Lock  the  material  In  the  safe 

4,  Give  the  material  to  one  of  the 
office  personnel 

14-26 «    An  emergency  plan  Is  formulated  aboard 
ships  or  ashore  to  safeguard  material 
during 

!•    floods  and  fire 

2«    hostile  enemy  action 

3,  civil  riots 

4,  all  of  the  above 

14-27.    Which  qualifications  must  be  determined 
by  the  Investigation  that  Is  conducted 
on  a  person's  past  to  permit  him  access 
to  classified  material? 
1«    Loyalty  to  the  United  States 

2,  Excellence  of  character 
3«    Unquestionable  Integrity 
4,    Each  of  the  above 

14-28.    Which  term  correctly  designates  a  determ- 
ination of  temporary  eligibility  for 
access  to  classified  Information? 
1«    Interim  clearance 
2«    Initial  clearance 

3,  Temporary  clearance 

4 ,  NAC  clearance 

14-29.  How  should  classified  publications  be 
destroyed  aboard  ship  during  an  emer- 
gency? 

1.  By  burning  If  the  ship  Is  In  shallow 
water;  by  Jettisoning  If  the  ship 

Is  In  deep  water 

2.  By  Jettisoning  If  the  ship  Is  In 
shallow  water;  by  burlng  if  the 
ship  Is  In  deep  water 

3,  By  burning  whether  the  ship  Is  In 
deep  or  shallow  water 

4,  By  Jettisoning  whether         ship  Is 
In  deep  or  shallow  wate. 


14-30.    For  which  of  the  following  categories 
of  classified  documents  Is  a  record  of 
destruction  required? 
1.    Top  Secret  only 
2«    Secret  and  Top  Secret 

3,  Secret  and  Confidential 

4,  All  categories  of  classified 
material 


Learning  Objective:  Recognize 
the  printing  restrictions,  paper 
work,  and  supply  duties  that  are 
required  In  the  printing  shop. 


14-31*    Under  what  condition  may  paper  money  be 
reproduced? 

1,  The  reproduction  will  be  used  for 
educational  purposes 

2,  The  printed  material  In  which  the 
reproduction  appears  will  not  be  sold 
In  the  United  States 

3,  The  use  specifies  that  the  repro- 
duction must  be  the  exact  size  and 
color  of  the  original  article 

4«    The  person  who  reproduces  the 
article  swears  that  the  printed 
material  will  not  be  used  for  unlaw- 
ful purposes 

14-32,    For  what  maximum  length  of  time  may 
printed  material  be  copyrighted? 

1,  7  years 

2,  28  years 

3,  35  years 

4,  56  years 

14-33,    What  factor  determines  whether  or  not 
Government  publications  are  In  the 
public  domain? 

1,  The  number  of  reproduced  copies  of 
the  publication 

2,  The  copyrighted  material  that  the 
publication  contains 

3,  The  length  of  time  that  the  document 
will  be  In  effect 

4,  The  ellgAlllty  of  sale  of  the  publi- 
cation outside  of  the  United  States 

14-34,    The  copyright  covers  all  of  the  original 
material  In  a  book  except 

1,  body 

2.  title 

?^  aDpendlxes 
^,  Illustrations 
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14-35. 


14-36. 


14-37, 


14-38* 


14-39. 


Which  of  the  following  methods  may  you 

use  to  keep  a  record  of  the  printing 

jobs  that  are  done  in  your  shop? 

1*    Control  card 

2*    Scheduling  board 

3*    Control  ledger 

4.    Each  of  the  above  may  be  used 

You  have  received  a  printing  request  for 
Armed  Forces  Day  programs.    The  request 
specifies  the  size,  quantity,  ink  color, 
stock,  typography,  and  the  illustrations 
to  be  used.    What  additional  information, 
if  any,  should  you  obtain  from  the  origi- 
nator of  the  request? 

1.  Date  required 

2.  Priority  of  the  request 

3.  Serial  number  of  the  printing  request 

4.  None,  since  the  request  is  detailed 
enough 

You  receive  a  printing  requisition  and 
note  that  the  completion  date  specified 
on  it  has  already  passed.    What  action 
whould  you  take? 

1»  Send  the  requisition  back  to  the 
ordering  activity  with  a  request 
for  new  instructions 

2.  Fulfill  the  request  after  all  pre- 
viously received  work  is  completed 

3.  Let  your  printing  officer  or  the 
ordering  activity  know  when  the 
job  will  be  finished 

4.  Get  the  printing  officer  to  assign 
a  priority  to  the  job  so  the  order- 
ing activity  will  be  satisfied 

You  will  store  some  or  all  of  the  litho- 
graphic and  photographic  supplies  in  the 
shop.    Good  storage  management  requires 
you  to  ensure  that 

1.  packaged  supplies  are  marked  as  to 
content 

2.  items  in  daily  use  are  readily 
accessible 

3.  materials  are  grouped  according  to 
similarity 

4.  all  of  the  above  practices  are 
observed 

Which  of  the  following  methods  should 
you  use  in  the  print  shop  to  ensure 
that  all  necessary  supplies  are  kept 
in  stock  at  all  times? 
1»    A  running  inventory 

2.  A  physical  check 

3.  A  high  and  low  stock  level 

4.  A  quarterly  scheduling  inventory 


14-40. 


14-41. 


14-42. 


Assume  that  your  ship  is  at  sea  and  will 
arrive  at  a  shore  activity  in  three  days. 
You  desire  to  order  some  printing  supplies 
from  the  local  supply  activity  and  pre- 
pare the  requisitions  prior  to  the  ship»s 
arrival.    You  do  this  primarily  to 
1»    get  ahead  of  other  personnel  order- 
ing supplies 

avoid  having  to  submit  the  requisi- 
tions through  your  ship's  supply 
office 

obtain  lower  prices  for  your  supplies 
allow  the  local  supply  activity  as 
much  time  as  possible  to  fill  your 
order 


2. 


Which  of  the  following  forms  should  you 
submit  to  the  supply  office  when  you 
need  material  from  the  ship's  storeroom 
or  from  an  outside  source? 

1.  NAVSUP  Form  1250 

2.  NAVSUP  Form  302 

3.  Standard  Form  1165 

4.  DD  Form  1348 

You  have  a  defective  printing  press  and 
the  required  repair  part  is  not  listed  in 
the  ship's  COSAL.    What  action  should  you 
initiate  to  ensure  that  the  print  shop 
will  be  capable  of  full  production  in 
the  shortest  time  possible? 
1*    Order  a  new  press  on  DD  Form  1348 

2.  Submit  a  DD  Form  1348/6  that  con- 
tains information  from  the  manufac- 
turer's catalog  and  a  DD  Form  1348 
to  the  supply  office 

3.  Give  the  supply  office  a  good  descrip- 
tion of  the  part  from  your  own  obser- 
vation, and  leave  further  identifi- 
cation to  the  supply  personnel 

4.  Send  the  defective  part  to  the 
manufacturer  with  an  order  for  a 
new  part 


Learning  Objective:    Recognize  the 
duties  of  the  Lithographer  in  deter- 
mining shop  layout,  quality  of  work, 
and  job  estimating  in  the  printing 
shop. 
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il4-43«    Which  considcraclony  in  addition  to 

space  limicacions,  nnisc  cake  precedence 
over  the  others  in  determining  the  lay- 
out of  a  shipboard  print  shop? 
!•    Convenience  of  the  equipment 
2«    Operational  sequence  through  the  shop 
3.    Motion  of  the  ship 
4*    Location  and  type  electrical 
power  available 

Which  of  the  following  areas  of  a  well 
designed  print  shop  ashore  should  be 
located  nearest  to  the  office? 
!•    Copy  preparation  room 
2*    Stripping  room 
3*    Stock  storage  room 
4*  Pressroom 

14-45 •    If  possible 9  which  areas  of  the  shop 
should  have  large  doors? 
!•    Plate  room  and  stripping  room 
2*    Bindery  and  pressroom 
3*    Camera  room  and  bindery 
4*    Copy  preparation  room  and  plate  room 

14-46 •    Which  of  the  following  print  shop  equip- 
ment should  be  grouped  together  in  the 
same  room? 

1,    Bindery  and  camera 
2*    Platen  press  and  paper  cutter 
3«    ?latemaking  and  platen  press 
4*    Letterpress  and  hand  type 

14-47*    Which  of  the  following  advantages  is/are 
gained  by  working  up  jobs  to  the  sheet 
size  of  the  smallest  press  in  your  shop? 
1«    Reduced  press  time 
2«    Improved  flexibility  of  scheduling 
3«    Reduced  folding  and  cutting 
4*    All  of  the  above 

14-48*    The  factors  which  you  must  consider  in 
arriving  at  the  most  economical  method 
of  producing  a  given  job  include  the  costs 
of  using  different 
^  !•    types  of  supplies 

2«    preparation  methods 
3*    reproduction  equipment 
4«    types  of  supplies,  preparation  methods, 
and  reproduction  equipment 

In  items  14       through  14-56  you  are  the 
^      Leading  Lithographer  in  a  shore  station 
print  shop  that  h-^  offset  and  letterpress  equip- 
nent* 

14-49*    A  requester  wishes  to  know  approximately 
how  much  time  will  be  required  to  finish 
his  job  request*    The  first  factor  you 
should  consider  in  making  the  time 
estimate  is  the 

1«    make  ready  time  for  the  presses 
2«    skill  and  efficiency  of  your  personnel 
3«    printing  process  to  be  used 
4*    availability  of  supplies  and  chemicals 


ERIC 


14-50.    If  the  time  estimated  for  making  line 

negatives  without  filters  is  80  minutes, 
how  much  time  should  you  estimate  for 
the  same  job  when  filters  are  to  be  used? 

1.  1  hr,  40  min 

2.  2  hr 

3.  2  hr,  40  min 

4.  4  hr 

14-*51«    After  you  make  a  time  estimate  on  a  job 
for  which  you  have  planned  to  use  a 
wipe-on  plate,  you  discover  that  you 
have  a  presensitized  plate  in  stock*  To 
use  the  presensitized  plate,  you  should 
revise  your  time  estimate  by 
1*    subtracting  10  min 
2*    adding  10  min 
3*    subtracting  15  min 
4*    adding  15  min 

14-52*    Assume  that  you  are  to  print  6,000  impret- 
sions  of  single-color  line  work  on  an 
off-set  press*    What  is  the  approximate 
press  running  time  for  this  job? 
1*    1  1/2  hr 
2*    2  hr 
3*    2  1/2  hr 
4*    3  hr 

14-53*    You  assign  two  men  to  perform  the 

gathering  necessary  for  a  printing  re- 
quest for  15,000  pamphlets,  each  having 
one  insert*    Allowing  for  unforsecn 
delays,  what  is  a  reasonable  time  esti- 
mate for  the  gatherings  operations? 
1*    5  1/2  hr 
2*    6  1/4  hr 
3*     7  1/2  hr 
4*    8  1/4  hr 

14-54*    What  is  the  approximate  number  of  impres- 
sions that  can  be  run  in  one  day  on  a 
large  offset  press,  when  the  run  for 
each  plate  is  2,000  copies? 
1*  5,000 
2*  15,000 
3*  20,000 
4*  25,000 

14-55*    Wliat  is  the  most  time  thnt  you  should 
allow  for  estimar    g,  scheduling,  and 
writing  up  a  job  jacket  for  5,000  letter- 
heads to  be  printed  b»;  letterpress? 
1*     10  min 
2*     20  min 
3*     30  min 
4*    60  min 

14-56*    Approximately  how  many  impressions  should 
you  expect  an  operator  to  turn  out  in  a 
four-hour  run  of  the  hand- fed  press? 
1*  4,000 
2*  8,000 
3*  10,000 
4*  16,000 
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Learning  Objective:  Determine 
training  requirements  and  procedures 
for  the  personnel  In  the  printing 
shop. 


lA-57.    You  should  always  start  a  man's  training 
on  unfamiliar  processes  or  equipment  by 
discussing  the  subject  of 

1.  setup  procedures 

2.  safety  practices 
3*    scheduling  methods 

A,    advancement  opportunities 

lA-58.    Your  shop  wxll  operate  most  efficiently 
and  be  best  prepared  for  operating 
emergencies  If  each  man  Is  trained  to 

1.  operate  any  one  or  two  machines 
expertly 

2.  operate  all  or  most  of  the  equipment 
In  the  shop 

3.  specialize  In  camera  work  and  plate- 
making 

A.    concentrate  on  offset  rather  than 
letterpress  processes 

lA-59.    Which  of  the  following  practices  should 
you  adopt  In  order  to  Improve  training 
In  your  shop? 

!•    Teach  the  common  short  cuts  In  an 
operation  from  the  beginning  so  that 
your  men  will  not  need  to  relearn 
the  job  later 

2.  Follow  technical  training  on  each 
job  with  a  discussion  of  related 
safety  practices 

3.  Teach  each  job  as  a  single  operation 
Instead  of  breaking  It  up  Into  small 
units 

A*    Back  up  your  practical  applications 
with  discussions  of  the  theory  behind 
them 


lA-60.  Assume  that  you  have  explained  the  opera- 
tion of  a  machine  to  a  trainee  and  run 
through  the  operation  several  times  as 
he  watched.  As  he  tries  the  operation 
for  the  first  time,  he  makes  a  mistake 
on  an  early  step.  He  ceems  unaware  of 
the  error  and  begins  the  next  step.  How 
should  you  correct  his  In^roper  procedure? 

1.  Let  him  go  ahead  until  he  discovers 
the  mistake  and  then  let  hla  decide 
where  the  error  was  and  correct  it 

2.  Take  over  as  soon  as  he  makes  the 
error  and  complete  the  rest  of  the 
operation  as  he  watches 

3.  Point  out  the  mistake  Immediately 
and  te31  him  how  to  correct  It 

A.    Say  nothing  about  the  mistake  until 
he  finishes  ad  then  point  out  the 
effect  on  the  finished  job  and  tell 
hla  what  went  wrong 

lA-61,    You  will  Improve  morale  and  help  the 
men  under  your  direction  to  feel  more 
confident  and  secure  If  you 

1.  encourage  them  to  enjoy  printing 
as  a  hobby 

2.  display  ccuslstent  expectations 
of  them  In  their  work 

3.  provide       :udy  library  In  the 
shop  for  u&^  during  working  hours 

A.    set  a  fixed  maximum  of  work  expected 
of  them  dally 

lA-62.    How  should  you  handle  a  man  who  Is  not 
doing  his  share  of  work  In  the  shop? 

1.  Take  away  all  of  his  privileges 

2.  Criticize  him  before  the  entire 

shop  » 

3.  Transfer  him  to  another  job  In  the 
shop 

A.    Assign  him  a  specific  amount  of  work 
to  complete  dally 
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2-10. 


2-11  • 


2-12. 


2-13. 


2. 


3* 


The  "gripper  ntargin"  of  a  plate  is  the 
area  located  bet^en  the 
1.    face  of  the  copy        the  left  edqe  of 
the  plate 

right  margin  of  the  copy  emd  the  riqht 
edge  of  the  plate 

last  line  of  the  copy  and  the  bottom 
of  the  plate 
4.    top  of  the  master  and  the  line 
»h6%#ing  where  typing  can  begin 

Which  step  should  you  perform  first  \fhen 
preparing  a  direct-image  plate  consisting 
of  typing  and  a  drawing? 
1*    Filling  in  the  large  black  areas 
with  a  brush 
Drawing 
T^inq 

Puling  with  a  grease  ball-point  pen 


2-14. 


How  do  you  raise  the  anvil  to  insert  a*  - 
type  font  in  the  VariTyper?  ,  i 

1.  By  lifting  the  anvil  knob 

2,  By  moving  the  keyboard's  type  changes 
lever  forward 

By  lowering  the  anvil  knob 
By  moving  the  keyboard's  type  chanqe^..^ 
lever  to  the  rear  '  ' 


3, 
4. 


2-15. 


2* 
3. 
4* 


learning  Objective:    Recognize  the 
characteristics  of  the  VariTyper 
machine  and  procedures  of  operatino 
it* 


The  VariTyper  provides  differential 
spacing,    what  is  meant  by  differential 
spacing? 

i.    The  automatic  spacing  between  words 
to  make  each  line  the  same  length 
The  automatic  spacing  between  each 
line  of  typed  copy 
The  automatic  adjustment  of  spaces 
between  each  letter  and  each  word 
The  automatic  spacing  of  each  letter 
to  its  widtn 


2* 


3* 


The  OSJ  model  VariTyper  differs  from  the 
DS  model  VariTyper  in  that  the  DSJ  model 
1.    uses  interchangeable  type  fonts 
varies  the  space  bet%*een  words  so 
that  each  line  is  the  same  length 
provides  proportional  spacing 
uses  interchangeable  type  fonts  and 
provides  proportional  spacino 


2. 

3. 
4. 


When  you  insert  paper  into  the  VariTyper 
you  disengage  the  line  spacinq  mechanism 
by 

turning  the  feed  roll  knob  out 
moving  the  feed  roll  release  lever 
forward 

pushing  the  feed  roll  knob  in 
moving  the  feed  roll  release  lever 
to  the  rear 


1. 
2. 

3. 
4* 


The  letter  at  the  end  of  the  type  font 
identification  number  indicates  the 
1.    tyi>e  font  style 
size  of  the  type 
amount  of  spacing  between  lines 
amount  of  spacing  allowed  for  each-, 
character 


2. 
3. 
4. 


2-16.    Assume  that  you  have  a  type  font  identi-: 
fied  by  the  number  680-12A  and  you  want> 
2-point  spacing  between  each  line.  Att 
what  dial  number  wuld  you  align  the 
point  indicator  of  the  line  spacing  - 
controls? 
1-  12 

2.  13 

3.  14 

4.  15 

2-17*  The  suppression  control  lever  lessens 
the  force  of  the  hammer  on  all  of  the 
followinq  diaracters  except 

1.  ! 

2.  j 

3.  1 

4.  I 

2-18.    If  you  allow  three  increments  for  each 

space  between  words,  how  many  increments 
would  you  use  on  the  DS  VariTyper  for 
the  line:  When  may  I  atart  the  test? 

1.  71  * 

2.  73 

3.  75 

4.  77 

2-19.    Assume  that  you  have  set  the  left  margin, 
on  the  VariTyper.    As  you  check  the 
setting  of  the  left  margin  you  find  that 
the  carriage  does  not  return  to  the 
exact  same  position*    How  do  you  correct 
this  discrepancy? 

1.    By  turning  the  margin  stop  adjuster 
knob 

By  resetting  the  margin  stop 
By  realigning  the  dial  pointer  with 
the  vertical  line  on  the  dial 
By  doing  any  of  the  above 


2. 
3. 

4. 


